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ADVERTISEMENT. 



The following Treatiie on the carious and interesting ques- 
tion of Atmofpherical Electricity is introduced to public 
notice, with almost ezdusire reference to LighhUng Rodt^ as 
they are usually termed, and their congeners, ParagrHet^ 
for the principle of both is the same. In order, however, to 
modify the question, and make it somewhat more general, a 
succinct view of Historical Electricity immediately follows the 
preliminary remarks, and in the sequel will be found the 
precautions necessary for personal security in the storm. A 
renewed interest has been excited by some recent remarks 
on Conducting Rods, on the part of liieutenant Green, which 
we believe has even gone far to unsettle the faith of the 
British Government in their hitherto unsuspected efficacy ; 
and it is presumed that though the phenomena of the Para- 
greles may be a novel feature in the subject, in reference at 
least to this country, yet we feel confident in the successful 
results they promise,— iar more efficient than Lightning 
Rods in local protection, they extend our views of their 
practical value much farther, and presage benefits which we 
had not contemplated as within the sphere of their influence* 

\9i December, 1829. 
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CHAPTER I. 



INTBOP0CTION. 



j^TMOSPHEBiCAL Electricity embraces a wide field 
of inquiry, and involves not only questions of 
curious interest, but subjects of vast practical 
utility. If the recommendation relative to the 
general adoption of Faragreles be followed up, it 
seems impossible to calculate the ultimate amount 
of good; nor does it seem to wear even the guise 
of being a problematical issue, but rather a 
conclusion naturally flowing from the inductive 
truths of electrical sdeiice, established on the known 
laws which regulate and controul its phoenomena. 
It seems indeed io bear the features of national 
importance, and even to recommend itself to the 
dispassionate consideration of the landed interest, 
nor can the wisest describe or estimate the 



final conquests and triumphs which the genius of 
science may atchieve, and, if a solitary metallic 
rod can command the heavens to yield their light- 
nings to its potent spell, what may not reasonably 
be expected from an immense army of marshalled 
points extending far and wide ? In those parts of 
America where the thickets have been cleared, it 
lightens rarely, and the thunder'^s peal is never 
heard. When ^^ the axe was laid to the root of 
the tree,^ the thunders were chased into the 
woods, and the lightning''s flash serves now merely 
to illuminate the back ground of the forest'^s gloom : 
it is thus evident, that man possesses in the em- 
ployment of judicious means, gleaned in the har- 
vest field of science, a vast controul over the other- 
wise formidable obstacles of nature. By the 
drainage of the Pontine marshes, under the aus- 
pices of Napoleon Buonaparte, even the sallow 
and sickly hue of the visage, marred by the pesti- 
lential ravages of the Malaria, assumed the glow of 
health, and laid aside the vestment of disease ; and 
in our own country intermittents once so' rife, 
have scarce ^^ a local habitation or a name."" The 
field of electrical research is varied with many 
wonders, and is rich in interest; and though its 
phenomena are very subtile in their nature and 
relations, they are not on that account the less 
valuable and important. Electricity cannot, like 
many forms of matter, be weighed in the balance. 



o¥ its amount computed by a scale of equivalents, 
neither can it be confined within the trammels of 
mathematical formularies, as it often bids defiance 
to philosophical rules, and overleaps their pre- 
scribed pale. These circumstances, conjoined with 
other causes, such as the protean forms of ex- 
pression which it often assumes under the hand of 
the best experimentalists, seem in many cases to have 
wearied out its votaries ; and this branch of science 
at the present moment boasts of few successful 
cultivators : notwithstanding all this, the import- 
ance of the subject is not lessened, nor its interest 
diminished. Lightning is identified with its play- 
ful diversities and beautiful forms, merely bor- 
rowed for a time from its aerial treasury— -the 
theatre of its grandeur and majesty : the quanti- 
ties we meddle with are indeed comparatively small, 
but it is lightning still, and those mimic fires that 
sparkle and explode may yet assume a loftier flight, 
become an integrant part of the forked terrors 
of the sky, and serve to swell the thunder^s peal. 
Considerations such as these should kindle up an 
intensity of interest, awaken the powers of curio- 
sity, and whet our intellect for the study of its 
mystic wonders ; — ^is it not a sublime and im- 
posing spectacle to stand by and contemplate science 
connecting as it were the heavens with the earth 
by a slender metallic rod, and presently witness the 
lightning descend upon its summit in all its terrible 
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grandeur, and finally gUde into the bosom of the 
earth in harmless corruscations ? The rival scene 
may be sought for, but is no where to be found. 
When studying electricity, we are investigating the 
mightiest and most mysterious of nature^s powers, 
interrogate its laws and agencies, and make 
iightmng subservient to experiment by introdudng 
such quantities only as can be safely managed in 
our scrutiny : for science can desmbe her magic 
circle round this formidable power, and within 
that barrier it may be handled and examined with 
impunity. 



CHAPTER II. 



HISTOBICAL SKETCH. 



The history of electricity is very instmctiye. 
The development of its curious facts and pheno^ 
mena has not been the triumph of a day ; on the 
contrary, their revelation rather, like the expan- 
sion of the flower, has been slow and gradual, 
the purchased reward of continued toil and active 
perseverance, while the picture of its history un- 
veils the fact, that by far the greater proportion 
of the discovered phenomena is fkirly ascribable to 
what we usually call accident, or such as we casually 
meet with or stumble upon in our search after 
truth, and comparatively little will be fbund to be 
the genuine offiipring of the slow and sober cal- 
culating process of induction. Men are not fond' 
of acknowledging the unwelcome position, but its 
truth is not unhinged by the reluctant confession : 
it wiU sometimes find an outlet in their own* 
description of die case, or the manner in i^ich 
they put the question. Now, a$ the circumference 
of human intellect can only enclose a limited 
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number of the wonders embosomed in nature, an 
honest confession would appear the most creditable, 
as the former character wears a foreign and un- 
natural position, and one which circumstances are 
sure ultimately to betray. The great mass of 
discovery will be found, if weighed in the balance 
of truth, to be in a similar condition, and it reads 
to us the important lesson, that unwearied and 
assiduous perseverance in the field of experiment 
will certainly be rewarded by the crown and meed 
of unexpected and interesting facts. Electricity is 
an inexhausted mine of inquiry, and its votaries 
have yet much to leam and much to discover : the 
interest interwoven with the question is indeed 
great considered in its character as a science. It is 
the subtile and mystic agent to which meteorologi- 
cal phenomena are subordinated : it presides over 
the silent assimilations of vegetation, and extends 
even to the chemical processes and functions of 
animal being, under the controul and direction of 
the principle of life. 

Thales of Miletus, who flourished about 600 
years before our era, had discovered that amber 
when rubbed manifested the peculiar property of 
attracting light bodies when brought near 
it ; — nXcKT^f (eUTctron) is the Greek word signi- 
fying amber J and this is derived from the verb D^xe 
(elko) to draw : hence amber possessing this 
peculiar manifestation is thus indicated, and those 



substances which acquire a similur property by 
friction^ are in like manner called electrics^ while 
the science which treats of their phenomena is 
appositely called £lectbicity. Theophrastus, of 
Eresus, records the same thing of jet and agate^ 
while he includes the lyncur^^n^ perhaps the 
tourmaline of modem miner^ogy. These insu- 
lated facts, with the shocks of the torpedo, and the 
sparks elicited from the animal frame under pecu- 
liar circumstances, considered as so many separate 
phenomena, complete the smnmary of the wisdom 
of the ancients on this question. Their condusiona 
too, were always tinged with the colouring of the 
schools in which they were tai^ht, and possess little 
weight or importance : in the Ionic school, for in- 
stance, motion was identified with mind, and it was 
therefore believed that the amber became animated 
\f^ the mere circumstance of firiction.^ It thus 
appears that electrical science is the offspring of 
modem times, and its more imposing and important 
phenomena may date their rise and pro- 
gress from the year 1600, when Dr. Gilbert, in 
his treatise on the Magnet, supplies us with 
a catalogue of various substances which be- 
come electric by friction. From this period the 
tide of discovery swells in magnitude, and accu- 

* The animated particles of Mr. Brown have no better 
foundation. 
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mulates in force in a regular and remarkable ratio, 
till it bursts upon us in the full blaze of Galvanism, 
and all its ramifications of electro-chemistry, elee- 
tro-magnetism, thermo-deetridty, and the mag- 
netism of light — the effect doubtless of the electri- 
city indigenous to light and colour. The list 
supplied by Gilbert was extended by the Honour- 
able Mr. Boyle : the latter also discovered die 
electric light emitted from the diamond by friction, 
and found that light was also produced under 
dmilar circumstances by other electrics : Mr.. 
Boyle, however, considered this light to be a dis* 
tinct character of its agency. 

Dr. Wall appears also to have obtained elec- 
tric light by rubbing amber on flannel, while Otto 
Guerike, the pro^consul of Magdeburgh, con- 
structed an electric globe of sulphur, and obtained 
electricity from it by rubbing it with his hand, 
while it revolved on an aads. In a work, pub^ 
lished by Mr. Hawksbee, in 17099 the electric 
property of rubbed glass is described, the li^t 
and noise that accompanied' die exhibition, toge* 
ther with a variety of other phenomena^ connected 
with it, as those of attraction and repulsion : 
he appears also to have used in his experiments a 
revolving glass globe. Mr. Stephen G)rey is 
characterized as a very assiduous experimentalist : 
he succeeded by means of a hempen string in con- 
veying the electric matter from his balcony to an 
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ivory ball suspended by it in the court below^ but on 
subsequently attaching this hempen line by means 
of loops of pack thread, in order to transmit 
electricity in a horizontal direction, he could not 
succeed. Mr. Winckler, of Leipsic, and he then 
proposed that loops of silk should be substituted for 
the pack thread, which they concluded had ftom 
its greater size counteracted the effect : by using 
ffllk thread they succeeded completely, and it was 
ultimately discovered that the cause of their failure 
in the fonner ease, and their success in the latter 
was not to be ascribed to the size, but to the pecu- 
liar quaUtff of die material employed, and from 
this very simple accident arose the distinction be* 
tween (Hmduciors and non-^^onductors of electricity. 
Mr. Grey also placed a wooden dish containing- 
water on a cake of resin, and having communicated' 
electricity to it, found that light and buoyant sub* 
stances were alternately attracted and repelled from 
ilbs sur&oe — had the experiment been pushed a- 
Mtde farther, the discovery of accumulated electri- 
city would have been complete — this, however, was* 
reserved for anotlier period of its history. Dessa- 
gttlliers first proposed the distinctive and character- 
istic terms^of dectriea or non-^sonductor/^^ and non- 
$ld€tric9 or amd«^^or#— because the former by fi<e^ 
tion possessed the property of manifesting the phe^ 
nomena of electricity but could not convqr it^ 
away, while the latter though they could carry it 
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off, were incapable of producing it by friction.* In 
the year 173^, Mons. du Faye found, during the 
repetition of Mr. Grey'^s experiments, that all bodies, 
whether solid or fluid, were susceptible of receiving 
electricity, on the approach of an excited gla^s tube, 
if such were placed on glass, or sealing-wax, pro- 
vided the supports were perfectly dry. In his 
experiments, we find that ice^ among other substan* 
ces, was tried as an electric with success, and 
globes of ice may certainly be used as elec- 
trical machines, while pieces of ice, by mutual fric- 
tion, will even evolve sufficient heat to liquify them : 
one experiment, among others, made by Du Faye 
merits particular mention : having suspended lum- 
self by silk cords, he was electrified in this condition, 
when the Abbe Nollet received from him the electric 
spark, the first ever drawn from the human frame. 
The merit of having first advanced the theory of 
the existance of two distinct and peculiar electrici- 
ties belongs to Du Faye, and these were termed 
vitreous, and resirums, corresponding to the 
sources of production and obtainment, the vitre- 
ous electricity being the produce of the fric- 
tion of g2A9^, and the resinous that of resin, and 
other similar bodies. The announcement of the 
preceding facts led to more extended inquiries, and 
the number of its votaries proportionally in- 
creased. 

* This is merely a genera/ position, since copper filings sifted 
through a sieve of sdnc, and, vice versay affect the electroscope* 
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About the year 1742, M. Boie, of Gennany^ 
re-introduced the globe employed by Hawksbee, aa 
a substitute for the tube, which appears after 
that period to have been exclusively used in experi- 
ments: he also suspended an iron cylinder, l^ means 
of silk cords, to serve as a conductor to the globe, 
while a finnge of threads, attached to one end of 
it, served to collect the electricity excited by 
the revolution of the globe. Mr. Winckler applied 
a cushion to the globe, the hand having been 
previously employed in all experiments ; the 
human frame, in contact with the earth, its fruitful 
source of supply, being the medium of communica- 
tion. For the cylindrical form of the electrical 
machine we are indebted to Mr. Gordon, and 
though not immediately connected with this part of 
its history, it may be added, that the plcUe electri- 
cal machine was introduced by Dr. Ingenhouz. 

With this improved and powerful artillery of 
apparatus, the field of experiment became brighter 
and more enlivened. Dr. Watson exhibited a great 
variety of experiments, new and curious at that 
period, such as the inflammation of spirits of wine, 
and other combustible substances : he excited no 
less than four glass globes at once, and, agreeable 
to his own description, the electricity was so intense 
and brilliant, that when ^^ two pewter plates were* 
held, one in the hand of an electrified person, and 
the other in the band of one who stood on the floor. 



12 

the flashes of pure and bright flame were so large, 
and succeeded each other so fast, that, when the 
room was darkened, he could distinctly see the faces 
of thirteen persons, who stood round the room.^ 
The year 1746 stands a bright point in the annals 
of our science, since it was crowned with the beau- 
tiftd discovery of accumulated electricity, by means 
of which a vast accession of power was gained, in« 
creasing with the multiplication of the apparatus 
and extension of the surface. It has been stated, 
that to Mr. Von Kleist is due the germ of the 
discovery we are about to communicate, who employ- 
ed a phial, having a blunt piece of wire loosely 
inserted into it. Be this as it may. Professor Mus^ 
chembroeck associated with Messrs. Cuneus, AU&- 
mand, and Winckler, were making experiments 
with water, in glass bottles or jars, but, whether 
with reference to the experiment attributed to Yon 
Eleist, or founded on a supposition that a modiflca- 
don of Mr. Grey^s experiment, might concentrate 
Ae spark taken from the conductor, does not 
clearly appear. The mere insertion of a wire into 
a glass bottle, without water, or a metallio coating, 
as appears to have been the case in Von Kleist^s 
experiment, would not have accumulated die electrie 
matter in quantity sufficient to communicate a' 
shock : had the wire, indeed, rested in the phial' 
in a compressed spiral form, and the hand covered^ 
the exterior surface, this effect would have been 
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partially attained. During the intex^slang expe- 
riments, made by Mussembroeck, and his coadjutors, 
Cuneus, of Leyden, was accidentally holding with 
one hand the glass bottle, containing water, which 
had been suspended to the conductor of the elec- 
trical machine, whilje the other was about to un- 
tie the wire of attachment, when he experien- 
ced that new and nondescript sensation, called 
the electric shocks as the consequence *of intro- 
ducing the animal frame into the circuit formed by 
conjoining the external and internal surfaces of a 
glass jar, supplied with an accumulation of electri- 
city. The vessel thus employed is called the 
Leaden Jar, from the birth place of its discovery, 
and that of its discoverer, M. Cuneus, of Leyden. 

In consulting the historical records of this 
science, we find various exaggerated and romantic 
accounts of the e£Pects of the electric shock, on the 
several individuals who had the courage to try it. 
Though it is readily granted, that, in the 
infancy of so extraordinary a discovery, the timid 
mind might be severely wrought upon, and its 
fears and alarms be the fruitful parent of not 
only imaginary evils, but of physical iugury, subor- 
dinated as is the corporeal system to the fever 
of the mind ; yet, much that is recorded must 
certainly be received ^^ cum grano salis.^ Pxo- 
fessor Winckler, having received the shock, in- 
fonns us, that it occasioned severe convuldans^ 
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80 that he was afraid of an ardent fever, and was 
necessitated to employ refrigerating medicines : 
he also bled at the nose : notwithstanding all 
this, Madame Winckler would hazard the dread 
experiment, the consequence of which was, that 
she could hardly walk afterwards, and in compli- 
mental sympathy to her husband, also bled at the 
nose. Muschembroeck received the shock from a 
thin glass bowl, and declared that he would not 
take another for the entire kingdom of France ; 
the Professor, however, appears to have been 
more frightened than hurt. Boze, to whom we 
have already alluded, on the other hand, ex- 
pressed a wish to die by the electric shock, that 
his name might live immortalized in the annals 
of the French Academy of sciences : this was 
pitiful bravado, though Dr. Priestley thinks 
otherwise, and is pleased to call it ^^ a truly phi- 
losophical heroism, worthy of the renowned Empe- 
docles,^^ whose slipper was found indigestible by 
the Cyclops of Etna, and ejected as a receipt for 
the body of the suicide : Muschembroeck'^s timidity 
is certainly amusing enough, and Boze'*s affected 
courage truly French. No doubt the power of the 
electric shock on a feeble frame, or in some 
idiosyncrasy of its constitution, might be exceed- 
ingly injurious, and leave a permanent re- 
cord of its power; and a good deal, too, will 
depend on the way and manner in which it is 
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given, together with the nature of that part of 
the animal frame submitted to its injBuence. Mr. 
Singer informs us, that he once accidentally received 
a considerable charge from a battery through the 
head ; the sensation, he adds, was that of a 
violent but universal blow, followed by a transient 
loss of memory, and indistinctness of vision ; and 
Mr. Morgan, in his published ^^ Lectures,^ says, 
that if the diaphragm be made part of the circuit 
of a charge equal to two feet surface, the lungs 
make a violent effort, followed by a loud shout, but 
if the charge be smaU, it never fails to produce a 
violent fit of laughter, and the comic powers of 
electricity are quite irresistible : on the other hand, 
a strong charge on the septum is not unfrequently 
followed by some of the features of tragedy, as 
sighs and tears, and even syncope.* About the 
year 1747, Dr. Bevis coated a pane of glass on 
both sides, with tinfoil, the principle of that 
called the '^ magic picture,^ and occasionally used 
to surprise by the shock it communicates. Subse- 
quent to this period, Dr. Watson coated large glass 

* Though we are no friends to the fooleries of animal 
magnetism, or the knavish tricks of mesmerism, it is a fact 
worthy of note, that, unless the medical electrician is sufficiently 
guarded, a parHal transfer of the malady qf the patient map be 
made to him^ and this we have been assured has aetualfy been 
the ease^ more than once, in the practice of a medical elec« 
trictan. 
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jars, with silver leaf, and the accumulated intensity 
was by these means so much increased, that wire was 
mdted, and birds and fishes killed by the electric 
discharge. The French philosophers made many 
interesting experiments on a large scale : the 
shock was, in one instance, passed through a wire, 
extending about two and a half English miles, and 
it was discovered, that, as soon as the electricity was 
withdrawn from the end of a wire 1S19 feet long, 
it ceased simultaneously at the other. The Abbe 
Nollet, in the presence of the King of France, gave 
the electric shock to 180 ci the French guards at the 
same time, and in another instance the shock was 
passed through a line of Carthusian monks above a 
jdile long, who were separated the one &om the other, 
by iron wires. On the 14th of August, 1747, 
Dr. Watson made an experiment on Shooter^s 
Hill, in which it was proved, that the electric 
matter occupied no sensible portion of time in 
traversing an extent of four English miles. The 
observers were supplied with accurate stop 
watches, to note the instant they felt the shock, 
but the result proved that it was contemporaneous 
with the discharge.* This rapid movemait of 
the electric power had suggested its application 
to the purpose of a telegraph, we believe, by Mr. 
Ronalds, but recent experiments, n^ade with refer- 

* This u not exactly the case. 
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ence to this question by Professor Barlow have 
rendered it altogether equivocal. To those duly 
acquainted with the phenomena of electricity many 
counteracting agencies may be naturally e:q>ected 
to disturb the equable and full transmission of the 
electric discharge, but it occurs to the writer, that 
if a copper wire (next to silver, the best conductor,) 
included in another as its shell or cearment, and 
this external hollow wire were coated with shell lac 
(the best insulator) the charge might be without 
difficulty conveyed with electric rapidity, to a 
fiir distMit point, and thus become the prompt 
medium of intelligence, the number of consecu- 
tive discharges might be read off as the cypher of 
the telegraph, and the ends of the wires, namely, 
the transmitting and return wires, at the extremity 
of the distance, might pass through glass tubes 
filled with water, which would concentrate the in- 
tensity of electricity, and thus be applied even to 
kindle gunpowder, and by successive explosionB 
asmounce the intelligence. The electrical ma- 
chine at the other end of the circuit would require 
to be simply turned by the wincfa> or put in motion 
by machinery^ the Leyden jar being in elose eon- 
tact with the conductor, the upright insulated and 
self-acting electrometer attached to the plate ma- 
chine would, at regular intervals, efkct the dis- 
charge. Electricity might be also elegantly em- 
ployed to light the gas jets used for street iUumin- 

B 
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ation — a common stop-cock might allow the gas to 
flow simultaneously^ at each orifice, and by one elec- 
tric discharge, the several jets on the principle of 
Volta'^s inflammable air lamp would be instantly 
kindled, and the entire metropolis of London be 
illuminated with the rapidity of a flash of lightning. 
By the most accurate analogical reasonings 
Dr. Franklin inferred the identity of lightning 
and electricity, the only inductive point that we 
can perceive in the whole history of the science : 
this opinion was known to the world as well 
as the sound principle of reasoning on which 
that opinion was formed. The conjecture appears 
to have been verified in France, on the 10th of 
May, 1752, by Dalibard, Le Lor, Mazeas, Buflbn, 
and Monnier : a bar of iron forty feet high, situated 
in a garden at Marly, was electrified by the transit 
of a stormy cloud over it, by which phials were 
charged and other electrical phoenomena exhibited. 
It was reserved, however, for Dr. Franklin to verify, 
altogether independent of this event, his own rich 
and inductive conclusions ; — believing that the cloud 
would consign its lightning to pointed conductors, 
he had already waited a considerable time for the 
erection of a spire in Philadelphia ; in the meantime^ 
however, it occurred to him that a common kite 
might afibrd a ready medium of access to the 
region of the storm. In June, 1752, a kite, with 
a pointed wire attached to its summit,, was launchi- 
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ed into the air, the kite was fastened to a key, 
by means of a hempen string, and the key attached 
to the earth by a cord of silk, concluding that 
this arrangement would facilitate its accumulation 
on the key, being insulated by the silken cord. 
According to the account which he has given us of 
the experiment, a considerable time had elapsed 
before the string of the kite afforded any signs 
of its haying been electrified, and a promising 
cloud had already passed over it ; his hopes 
had indeed begun to flag, when he observed some 
loose threads to stand erect, and be mutually re- 
pellent : on this indication he presented his knuckle 
to the key, and the splendid discovery stood com- 
plete in all its form and character, and as soon as 
the string was moistened by the rain which fell, 
the sparks were copious: phials were charged at 
the key, and many of the experiments .usually, 
performed by the electrical machine were repeated 
here. At the moment the electric spark glanced 
from the key, it is stated, the Doctor heaved a sigh ; 
his feelings may be faintly conceived, but to des- 
cribe them were impossible : language is inade- 
quate to pourtray the agitation of the mind, when 
eureka vibrates on the lip of the discoverer, and 
that discovery is fraught with some important rela- 
tion to the economy of life; the great practical 
value here consisted in the attachment of lightning- 
rods to buildings, to shield them from the stormy 
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elements. By means of a pointed conductor the 
Doctor introduced the lightning into his dwellings 
and a peal rung by it on two bells announced to our 
Philosopher the apparatus charged by meteoric fire ; 
— Dr. Franklin^s daring experiment has no counter- 
part, save in the fire which Prometheus caught from 
the heavens on Elborus amid the snowy range of the 
Caucasus. — " Eripuit caelo fiilmen.'* 

Mon. De Romas entwined a wire with the 
string of the kite he employed, and its size was 
seven and half feet long, and three feet wide.; this 
wire renders the string a complete conductor, and 
fine softened copper wire serves very well. Dur- 
ing dry weather I have always obtained, in 
any season, or at any period of the day, as 
much electricity as I coidd safely manage, and 
ever preferred for the scene of experiment, an 
elevated situation in the open country. It is 
dangerous to raise an electric kite during a 
thunder storm, and sufficient electricity can, under 
ordinary circumstances, be obtained from the at- 
mosphere, without incurring such fatal hazard. On 
the 7th June, 1758, about one o'^clock, p.m., when 
the elevation of the kite was 550 feet, and it had 
taken 780 feet of string, subtending an angle, with 
the horizon of about 45^, .M. de Romas drew 
sparks from the conductor of the apparatus, a 
t^uarter of an inch thick, and three inches long, 
and the snapping was audiUe at SOO paces (fistant : 
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on the 16th August, 1766, the streams of elec- 
tric fire were truly imposing, being apparently 
one inch thick, and ten feet long, the report 
was equal to that of a pistol, and yet it was safely 
conducted by the string of the kite to the earth, by 
a conductor placed in its vicinity : experiments of 
this formidable description, however, are far too dan- 
gerous for repetition. — To sum up all, We perceive 
that the chief epochas in its history, are, I. Dis- 
covery of the agent itself: II. The phoenomena 
of attraction, &c. III. Distinction of electrics 
and non-electrics : IV. Accumulation of electri- 
city: V. Identity of lightning and electricity; 
and VI. Practical appHcatton of conducting rods. 



CHAP. III. 

METEOROLOGICAL PHENOMENA SUBORDINATED TO 
AND DEPENDENT ON ATMOSPHERIC ELEC- 
TRICITY. — DIFFERENT ELECTRIC STATES OF 
THE ATMOSPHERE AERIAL ELECTROSCOPES. 

\\e properly consider that the whole host of 
meteorological phoenomena is connected with 
electrical principles or modified by them. — The 
dew that bathes the verdant carpet of the ground, 
and flickers in rainbow imagery in the morning 
beam, — the modification of the cloud from the 
cirrus to the nimbus and that nimbus charged 
with lightning and tempest — deluging the plain 
or pelting the earth with hailstones or frag- 
ments of ice ; together with the meteors that flit and 
reel through the heavens ; or traverse their surface 
in luminous lines, or curtained in the sky fan the 
air with films of diluted light — including those very 
singular atmospheric precipitations called aerolites, 
— all are either the creation of electricity or electri- 
city itself. — The experiments of Signor Beccaria, 
continued with persevering assiduity for fifteen 
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years, lead us to conclude Uiat the air is almost 
constantly electric, that this electricity is usu- 
ally positive, and relates to the amount of v^x>ur 
it contains, while it is probable, according to Mr. 
Dtyaiel, that the elasticity of vapour is increased 
when . electrified. — The passage of clouds over the 
electroscope frequently affect it, together with a 
current of air from the spot where clouds are 
forming or rain falling : with the exception of 
these, it should seem, that negative electricity is 
rarely observed, and these may be called occasional 
or accidental circumstances: in cloudy weather 
weak positive elec^oity obtains, which changes to 
negative on the fall of rain, and when the rain 
ceases it returns to its primitive positive state. — 
Positive electricity, is weakest in the atmosphere 
during summer, and has its greatest intensity during 
winter: the usual positive electricity is weakest 
during night, increases with sunrise, decreases 
towards the middle of the day, again increases as 
the sun declines, diminishes again, and during 
the night remains w«ak ; all these facts seem to 
prove that the electrici^ of the atmosphere is in- 
fluenced hy th£ same causes which promote the 
equable distribution of moisture. It has been 
stated, that in clear weather the electricity is 
found in a positive character, but this is disturbed 
by currents of air or the approach of clouds, 
especially when they hover near the apparatus^ 
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and this has been particularly noticed in the vici- 
nity of the Appenines, or other mountain ranges. 
In the precipitations of rain, hail, &c. the air will 
be found always negative, and the oscillations finom 
positive to negative and vice versa during a thunder 
storm, will be found exceedingly rapid: the 
question connected with the electric character of 
the atmosphere is one of intense interest : we are 
inclined to suspect that it is in the electric state of 
the air, as affected by moisture, in relation to die 
animal frame, that will be found the true solution 
of the effects of malaria, modified ; doubtless, by 
the morbid effluvia which exhale firom stagnant 
marshes, &c. holding in solution decomposing 
animal and vegetable matter ; while the lines of 
demarcation in typhus and intermittent fevers 
may have, often altogether independent of a local 
humidity, an electric relation to the rocky substrata 
of the spot itself. 

We have not made electric experiments in 
fenny countries during autumn, but at Orbitello 
and in the Pontine marshes in Italy, our electro- 
scope showed that the prevalent electricity was of 
a negative character, and it is worthy of particular 
observation, that the air of rooms vitiated by res- 
piration is constantly imbued with n^ative electri- 
city. Should a series of experiments, made with 
great care, and prosecuted with perseverance, prove 
that the electricity of the atmosphere is immedi- 
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ately connected with the morbid change of those 
pecttHarly gifted localities, some modification oC the 
paragrele hereafter described, may operate a benefi- 
cial change. 

Aerial electroicopes are instruments for deter<* 
mining the kind and quantity of atmospheric elec- 
tricity ; they difier from other electrometers (for thd 
principle is the same) only in possessing caps to 
preserre the insulation more completely, and hav- 
ing pointed rods attached to their summits;— of 
these there are several varieties, as Volta's, de 
Luc^s, Bonalds^ Kinnersley^s, and others: that 
which Mr. Ronalds employed to ascertain the kind 
of electricity <m Mount Vesuvius was supplied with 
a pair of straws, in Volta'^s manner, instead of pith 
balls, or slips of gold leaf, and it had a rod firar- 
teen feet hi^h. Mr. Einnersley^s electroscope con- 
sists of a hemispherical glass cap of about two inches 
in diameter— -narrow dips of tinfi>il are attached on 
opposite surfiKes, within the instrument, and boUL 
the top, two minute pth ballff are suspended by 
finen threads, the balls being parallel with the 
slips of tinfinl, a brass dome elevated about half an 
inch from the stem whidh enters the top of 
the electroBCope, and to whidi the pith balls are 
attached^ serves to preserve the insulation by screes* 
ing the instrument fiom rain. A prolongafioxi of 
the brass rod at the stem terminating in a fise 
point at an elevation of several feet, completes the 
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mstrument of KiniiCTsley, but having found 
Singper^s beautiful modification of Mr. Bennet'^s 
gold leaf electrometer, with its double insulation, 
extremely delicate and sensible, we would propose 
a modification of it for the piarposes of an aerial 
electroscope. — A second glass tube of minute diame- 
ter, entering into the insulated one already employed, 
might be supplied with a thread of copper wire 
passing through its centre, terminating above in a 
lengthened and finely pointed brass rod, and con- 
nected below with the slips of gold leaf — the in- 
strument should also be supplied with a protecting 
cap or dome. By this means the slips would be 
additionally insulated, and rendered still more sen- 
sible, and if two concentric cylinders of glass were 
used for the body of the instrument it might 
thereby be improved. The only additional appa- 
ratus required to ascertain the kind of electricity 
manifested is merely a stick of sealing wax. 
When the pith balls or gold leaves separate or 
diverge, by having acquired electricity under imy 
circumstances in which they may be placed, all 
that is necessary to be done is merely to rub the wax 
gently on a piece of flannel, or simply on the sleeve 
of the coat, and approach the instrument gradual- 
ly with it. If the pith balls or the metallic slips 
close or collapse, the electricity is positive^ but if 
they, on the other hand, separate yet vwre the 
manifested electricity is negative. 



CHAPTER IV. 

HEAT AND MOISTUEE, THEIE EELATION TO 

AERIAL ELECTEICITY ^DE LUC's ELECTRIC 

COLUMN — ITS APPLICATION TO CHRONO- 
METRY— canton's BELLS. 

Sy a Statical law htoted air ascends, and its 
place is supplied by colder, and of course denser 
air, and currents of air will be formed and move in 
the directions of the source of heat and rarified 
medium : the heated air of -the tropical regions 
ascends, and the colder air of the arctic and 
antarctic poles will press forward to the equator, 
and thus tend to equaluse the temperature of the 
earth; disturbing effects, however, will arise from 
local causes by which, modifications will accrue in 
this equable distribution of heat, and when there 
arises an unequal distribution of temperature there 
will also exist an electric excitement. The superior 
temperature of the equatorial re^ons arises from 
the direct and unlimited impression of the vertical 
rays of the, sun, while on other parts of the ter- 
: restrial surface these rays will strike more or less 



28 

obliquely, and will thus be attenuated in the ratio 
of that obliquity. Change of volume is a source of 
heat or cold; air being attenuated, its ca- 
pacity for heat is diminished, while heat evolves on 
the density of air being increased : for even during 
the formation of dew, heat is involved, cold being a 
previous occurrence ; and when water passes into 
the solid form of ice, heat in like manner is dis- 
engaged, the cooling process being a previous and 
independent circiunstance : thus too, when elastic 
vapour condenses in the cloud, heat is a natural 
and necessary consequence of that condensation, 
and the denser the cloud the higher will be the 
temperature at the moment of its formation. These 
are some of the sources of heat, and that greater 
abundance which we receive in the garb of light 
by day, finds a compensation again in the heat that 
radiates to the heavens from the surface of the 
earth in a elear and brilliant nocturnal sky : clouds 
check l^ thdr occasional interference this radiation 
and prevent the consequaices which might ensue 
from that power bang unrestrmned and unfettered. 
By the process of evaporation aqueous vapour 
is constantly rising into the atmosphere, and when 
a maximum change of density is formed in the 
aerial medium there will of necessity be a pre- 
cipitadon of moisture-^-a change of temperature 
may also effect this purpose: now, moisture will 
serve as a conducting medium for the atmospheric 
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electricity, flDd also difiUse or cany it away; 
while, therefore the evolution of heat will tend to 
raise the electric character of the air, that of mois- 
ture will subserve its discharge. Those collections 
of vapour, called clouds^ are always electrical, : they 
may indeed be considered as composed of particles 
of aqueous vapour aggr^ated by electricity : and 
summer showers of rain are often invested with high 
positive electricity. The experiments of Mr. 
Bennet, and others clearly prove, that in evapora- 
tion and other natural processes connected with 
hydrometric changes generally, electricity is super- 
induced. In truth all atmospheric mutations and 
phenomena are intimately connected with electrical 
action ; the changes that are rung in the superior 
regions of the sky, and the products of which 
salute on earth, are determined or modified by the 
diiftision of heat and moisture in the atmosphere. 

Mr. de Luc^s electric column is composed of 
circular slips of silver foil and 2sinc forming binary 
groups, these are enclosed in a tube of glass, and 
are pressed together by a screw at each end ; when 
this tube is placed horizontally on a stand, and the 
metallic terminations are made to come into contact 
with a gold leaf electroscope placed at each end, 
the leaves diverge, and it will be found that the 
one connected with the silver termination ci the 
cc4umn will evince negative electricity, and that io 
contact with the other end will be found poi|itive)y 
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electric. When two of these columns are mounted 
in a vertical position on insulated bells, with a 
metallic bar connecting the columns at top, a 
continued chime may be obtained by attaching a 
small metallic ball to the apparatus: the ball is 
suspended by a silk thread from the cross bar at 
top, and vibrating between the two bells to complete 
the circuit of the electric movement, an uninterrupt- 
ed chime may be preserved, and has indeed been 
continued without interruption for several years: 
atmospheric air alone is necessary for its move- 
ments ; but these oscillations are unsteady, and 
must needs be subject to variations in the moisture, 
temperature, and density of the atmosphere. In 
1803, Messrs. Desormes and Hatchett first attempt- 
ed to construct a dry electric column, but it does 
not appear that they succeeded, and M. De I<uc''s 
column, in 1809, was the first successful effort : 
Signer Zamboni's column was introduced in the 
same year, and by means of it he has endeavoured 
to establish a perpetuum mobile: there are in 
this construction two electric columns formed of gilt 
paper sprinkled with peroxyde of manganese, the 
piles as in the other case are vertical, and distant 
about six inches from one another, each pillar is 
surmounted by a brass ball, and a fine steel needle 
is made to move on a fulcrum; the longer arm 
of the lever being alternately attracted by each 
of the balls and repelled to the other, thus 
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oscillates between them : Dr. Schiibler, of Hof- 
wyl, has proved that its movements are not con- 
nected with the electric state of the atmosphere, 
the principle of excitement being within itself. 
Heinrich, Singer, and Grindel, however, have in- 
contestibly shown that its movements are unsteady 
and unequal, being subject to variable temperature 
and moisture. This el^ant machine has even been 
employed, both in this country and in Germany as a 
prime mover to clock work, in the measurement of 
time : Mr. Ronalds, of London, has so applied it, 
but its oscillations being unequal, its chronometry 
must be also subject to variation. In some experi- 
ments on electricity Mr. Canton ingeniously em- 
ployed three small bells to announce to him when 
his conductor was electrified ; a metallic cap 
was attached to the rod to preserve its insulation, 
and such an apparatus is commonly used in elec- 
trical experiments. This simple chime consists of 
a metallic bar, which is, by means of a hook, con- 
nected with the conductor of the electrical machine, 
three bells are suspended from this bar, the 
two extreme ones being attached by means of a me- 
tallic chain, and the central one by a cord of silk ; 
a metallic chain agaia connects the central bell with 
the earth, and in the space on each side between this 
bell and the others, hangs a small metallic ball by a 
silk thread; this ball incessantly vibrates be- 
tween the bells at each end and that in the centre^ 
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imparting to it the electricity which has descended 
by the metallic chains to the bells at either end, 
the chain attached to the central one serving to 
convey it finally to the earth. We remember to 
have seen one of these chimes erected over a gate- 
way, and attached to a lightning conductor in the 
neighbourhood of Zug, the capital of the Canton, 
and another in a garden on the route from 
Zurich to Basle on the Rhine, These- chimes 
might be attached to the Paragreles on gentle- 
men'^s pleasure grounds, and thus become a curious 
and interesting appendage, while they would an- 
nounce by their peal the electricity of the atmos- 
phere on the approach of the storm cloud. 



CHAPTER V. 

LiaUTMIMG IDENTIFIED WITH ELECTSICITT-— 
METEOBIC PHENOMENA-^BOLIDES — ST.ELMO^S 

LIGHT AUBOBA BOBEALIS-*— -METEOBIC 

STONES — ELECTBICITY OF YOLCANOEB. 

^Thebe cannot be a fact more incontestibly proved 
tban tbe identity of lightning and electricity : 
wben an electrical battery is discharged, the flash 
and sound have a striking analogy with the light- 
ning and the thunder. The experiments made by 
Dr. Franklin, and in the garden at Marly, have 
been already referred to, and the fact, that every 
experiment made by means of the electrical machine 
'may be repeated with the lightning brought down 
by the electric kite, completes the chain of evi- 
dence. It has already been stated, that in repeat- 
ing experiments on atmospheric electricity, consi- 
derable caution will be necessary, especially during 
a thunderstorm; and if on approaching the in- 
sulated string of the kite, there is a sensation on 
the skin like that of cobwebs, it will be well to 
abandon the kite to its proper fate. Professor 
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Richman, of St. Petersburgh, fell a victim to an 
experiment of this kind by incautiously inviting 
the lightning collected by a kite, into his house. 
It appears that he had raised a conductor, and 
arranged a considerable apparatus for the purpose 
of collecting the aerial electricity. On the 6th of 
August, 1753, during a thunder storm, he and 
his iriend, Mr. Sokalow, engraver to the Royal 
Academy, were standing by the apparatus, and 
Professor Richman had approached too near, 
for at this precise moment a flash of lightn- 
ing from the conductor laid him prostrate] at 
the feet of his friend. The survivor describes 
the explosion which attended the awful catas- 
trophe to have been exceeding loud, and the 
apparent vivid condensed ball of electric matter 
which struck Professor Richman at a foot distance, 
seemed to be several inches in diameter ; the me- 
tallic rod was shivered to pieces, and the dis- 
persed fragments left the mark of their form and 
dimensions on the clothes of Sokalow. Professor 
Richman had seventy rubles of silver in his 
pocket, which were not injured, but a dock that 
stood near was stopped, the door of the room 
broken, and the ashes of the hearth dispersed. 

There are several luminous appearances 
occasionally seen in our atmosphere, which have 
very properly been ascribed to electric pheno- 
mena, such as bolides, or fire balls— shooting stars— 
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those pliosphoric lights that ffidcer on the masttl 
of ships at sea^the aurora borealis, and other 
phenomena of a simikr description. Bolides^ or 
fire balls, and shooting stars, have been ascribed to 
solid ignited matter, qurached it may be, by ftlHng 
into the lower and humid stratum of the atmos- 
phere : if a considerable electric discharge be 
passed through an eihilusted receiyer, it assumea 
the straightness and brilliancy of a filling star : 
shooting stars occur in such periods as are known 
to be most acted on by electric changes: they 
are prevalent in dear frosty weather, and when 
dry easterly winds, and a brilliant nocturnal 
sky obtain ; also in the intervals of showery 
weather, and on summer evenings when well de« 
fined clouds are observed to move in a dear aU 
mosphere. Sometimes these meteors are possessed 
of beautifully coloured light, and thdr scintillations 
are very vivid ; prismatic tints were observed in 
the sdntillations which were thrown off from the 
great meteor of 1783, and from the bluish light 
shed by it, the moon at Brussels appeared to be 
quite red : during a thunder storm fire balls are 
frequently observed to descend, and we must sup- 
pose them ascribable to the same cause. According 
to the observations of Professor Brandos, of Bres- 
law, falling stars move in all directions relative 
to a vertical line ; the number which approach 
the earth are greater than those which move 

c2 
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from it ; and though these have undoubtedly a 
real velocity, it would appear that much of their 
apparent' one is a mere illusion, dependant on 
the motion of the earth. Ali Bey mentions 
a beautiM meteor he witnessed near Bethle- 
hem — " I saw appear, under the form of a star, two 
or three times as large and much more luminous 
than Jupiter or Venus in their greatest splendour, 
a meteor, which unfolded to the eastward a tail 
that appeared to me to be about two feet in 
length ; meantime the meteor advanced toward the 
west, gently waving its tail in a horizontal di- 
rection, at an altitude of nearly 30"^, or about that 
of the sun and moon. In the tail, which after- 
wards divided into several rays, were united all the 
colours of the rainbow in its greatest beauty.^* 
Falling Stars are generally seen at night : 
we have, however, at least one well attested fact, 
of a falling star having been seen by Hansteen, at 
mid day : on the 13th August, 1823, at a quarter 
past eleven o^clock a.m. it passed through the field 
of his telescope in about a second, and resembled 
very much the unequal and somewhat serpentine 
motion of an ascending rocket. 

Much uncertainty is connected with our opi- 
nions on these meteoric phenomena : that they are 



* Travels of Ali Bejr, in 2 vols. 4to. Ix>ndon, 1816, voL 
I. p. 231. 
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electric seems andoubted, but some contend that 
they come from beyond the boimdsries of the atmos- 
phere : there seems however to be no authentic war- 
rant for such eccentric speculations. There are a 
great variety of kindred phenomena of an electric 
character, such as those flitting lambent flames that 
are observed to dance over still collections of water, 
called iffiies Jhtui^ which have indeed been sup- 
posed to be phosphoretted hydrogencj but to our 
vision the phenomenon is altogether different, and 
we believe dependant on electricity for its ex- 
istence.* Those peculiar luminous phenomena 
which have been seen on the masts of ships at sea, 
and termed by foreigners. Castor and PoUtix, St 
ElnuPs light, St. Barhe, &c. are. akin to the 
diffuse and lambent electric light which is occa- 

* During the month of July last, we had the pleasure of 
witnessing this very curious phenomenon in the marshy grounds 
between Hertford and Stevenage, when on the mail coming 
from London, northward. The day had been dense and sultry, 
and toward evening a stratum of vapour hovered over the 
marshes of the valley; on the right, two %gne9 fatvi 
started up suddenly, and at some distance apart : the ap- 
pearance was altogether that of a solid ignited nudens 
diffusing brilliant radii around it. Their locality as far 
as could be determined seemed to be clumps of rushes ; at 
one period there appeared to be a flitting flickering motion, 
somewhat resembling that of a hovering insect ; but this was 
not continued. The phenomenon lasted several minutes, 
and both were suddenly extinguished, the one after the other. 
It seemed to me difficult to conceive of electricity being pre- 
sented under the attendant phenomena with which these were 
accompaxued, and the entire features were more analogous ta 
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sionally seen in stormy nights during the preva- 
.lence of rain, to fret the horse^s mane, or attach 
itself to the tips of the umbrella, or the edge of the 
hat. Falconer thus notices the phenomenon — 

*^ High on the masts, with pale and vivid rays, 
^' Amid the gloom portentous, meteors blaze,*' 

and the Baron de Humboldt also describes 
it :— " On observing the appearance of the 
masts, the maintop-gallant-mast head from the 
truck for three feet down, was perfectly enveloped 
in a cold blaze of pale phosphorus looking light, 
completely embracing the circiunference of the 
mast, and attended with a flitting or creeping 
motion, as exemplified experimentally by the ap- 
plication of common phosphorus upon a board, 
and the fore and mizen-top-gallant mast heads 
exhibited a similar appearance in a relative de- 
gree. This curious illumination continued with un- 



those of an insect powerfully illuminated ; but whether some 
insect allied to the tribe termed GryUus gryUoialpa^ or mole 
cricket, has the power, under peculiar circumstances, as the 
Bev. Mr. Shepherd has conjectured, of evolving light* seems not 
altogether determined : this phenomenon might be adduced to 
plead in its favour. We have also witnessed a lambent flame 
gliding on the surface of a stagnant lake, but are of opinion this 
last is altogether distinct from the other, and depends on 
different principles. 

* See Kiiby and Spence's Entomology* 
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diminished intensity for eight or ten minutes, 
when becoming gradually fainter and less exten- 
sive, it finally disappeared after a duration of not 
less than half an hour.*^ Electric stars or gleams 
have been seen to rest on the summits of sjnres 
and conducting rods on land : the lambent 
lights which are seen among the lofty range of 
the Himala chain, as well as the Cordilleras of 
the American Andes, may be also assumed to be 
electric fire : luminous spots, we presume of an 
electric character, have been sometimes noticed in 
the air near the horizon, and appear occasionally 
▼ery bright in Ohio, in the United States rf 
America. 

Dr. Franklin considered the coruscations of 
the aurora borealis as the effects of a continued but 
slow dischaxge of the atmospheric electricity sur«- 
rounding the pofes into the air aboYe them. It may 
be considered as an electro-magnetic phenomenon, 
and the recent discoYcries in that interesting branch 
of science seem to validate the position. The 
aurora may therefore be considered as an electric 
curtain, let down from the heavens in polar lati- 
tudes, and affected by the magnetic polari^ of these 
regions : when a stream of electricity pervade? 
the vacuum produced by an air pump, its dilute 
and diffiise light very much resembles the aurora 
borealis ; the same variety of colour and intenp 
sity obtain in both, with the same coruscations and 
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undulation — the streams also show that diversity of 
colour and character, now minutely ramifying and 
again beaming forth, and glowing in one diffiise 
stream of dilute light : it has therefore been in- 
ferred, that this curious and beautiful phenomenon 
is entirely referable to electricity passing through 
the superior regions of the atmosphere, where the 
medium must needs be exceedingly attenuated. 
Their -altitude has been variously estimated: — 
the Honourable Henry Cavendish makes it 71 
miles, Boscovich 825 miles, Bergman 468 miles, 
Euler extends it to thousands of miles, Mairan to 
SOO leagues, and Messrs. Dalton and Crosthwaite 
to 150 miles. Judging from these eccentric de- 
ductions, it seems clear that there must be some 
common and strange error in the estimate^ and, 
altogether very questionable whether one of the entire 
number be a correct deduction : in the north- 
eastern parts of Siberia, the loud hissing noise 
which accompanies their appearance, so terrifies 
the dogs that accompany the hunters, that they will 
not move till the noise is over : Mr. Naime and 
Mr. Cavallo have each acknowledged to have heard 
the sound that sometimes accompanies the exhibi- 
tion in these latitudes, though it must be admitted 
that much scepticism has been entertained on this 
point; the fact, however, we think undoubted, 
and can remember, in our boyish days, to have 
heard this sound most distinctly^ while niunbers in 
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Scotland can attest the same thing — ^a species of fim. 
ning sound, like a thin curtain waring in the hteeae. 
Now this simple fiurt proyes that the calculations 
concerning the height of the aurora boreaKs 
are founded in error, because, even at the 
lowest computation, that of Mr. CayendiBh, the 
tenuity of the atmosphere at the altitude of 70 
miles is beyond the rarefiu^on of the best air 
pump ever constructed, and in such a medium all 
sound must necessarily cease, and be utterly 
extinguished : even Mr. Dalton has altered his 
estimate, for he calculates the height of the 
aurora of 29th March, 1826, which appears to 
have been immediately over die towns of Kendal 
and Kirby-Stephen, at one hundred mUeey the 
breadth of the arch at eight or nine miles, and its 
visible length firom any one place 550 miles.— - 
In the Shetlands, the aurora borealis is called 
<^ the merry dancers,^ dimly seen immediately 
after twilight, above the horizon, and the 
streams beaming with refulgent light, assume 
various forms and shades of colour, frequently 
forming a difiused sheet over the visible hemis- 
phere, exhibiting a spectacle of much grandeur : 
in Hudson*s Bay they are said to equal, in efful- 
gence, a foil moon, and in Lapland and Sweden 
enliven and illuminate the path of the traveller. 
In north-eastern Siberia their splendour is orientally 
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jnagDific^nt, moving with incredible velocity, and 
clothing the sky with inimitable brightness, ^^ re- 
sembling a valSt expanded tent, glittering with gold, 
rubies, and sapphires/^ Dr. Halley has ascribed 
their production to the same cause as that which is 
effective in magnetism ; and Mr. Dalton'*s observa- 
tions seem to prove that the direction of the beams 
of the aurora borealis is really that of the dipping 
needle : signer Beccaria considered the pheno- 
mena of magnetism as the result of a constant 

natural circulation of electricity from north to 

• 

south, originating from several sources in the 
northern hemisphere : the aberration of the com- 
mon centre of these currents from the north point 
he supposed to be the cause of the variation of the 
magnetic needle — the term of this decUnation 
from the centre the period of the variation, and 
the obliquity of the currents the cause of the 
dip of the needle : the stars are often seen 
through the electric curtain of the aurora borealis ; 
in equatorial regions this beautiful phenomenon is 
rare, but in both polar regions it is not unfre- 
quent 

There is not, among the entire phalanx of 
meteorological phenomena, a more extraordinary 
circumstance than those marvellous precipitations 
from the atmosphere, called meteoric stones, — ^a 
question, however, it must be acknowledged, which, 
though fraught with interest of a peculiar kind, is yet 
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one perplexed with difficulty and intricacy. That 
our earth has been, ftom the earliest period of the 
history of man, visited 1^ stony showers, is a well 
accredited fact, nor does there exist, in the wide 
extended circle of our philosophy, a phenomenon 
better established. Sacred and prophane history 
unite their voice in proclaiming this truth to the 
world ; and the legends of the east, the annals of 
Greece and Rome, — all attest the £act ; and after 
making every allowance for th^ fictions and their 
&bles, their allegories and their orientalisms, 
the nuclei present the features of truth, and that 
man would not now be entitled to the name and 
^thet of a philosopher, who would presume to 
question these curious realities. Modem times 
have added numbers to their muster roll, and the 
catalogue is now extensive and complete : the first 
recorded &ct of this kind is that which we find in 
the 10th chapter of the book of Joshua,* which 
destroyed the enemies of that celebrated leader in 
the way going down to Bethoron. The ^^ stimes 
of darkness^f may also be of this description, ad- 
mirably illustrative of their appearance, the ^' co- 
lore adusto"" of Pliny. Yet, how shall we intemv 
gate these exotic beings — 

<< What are these that leek not Ifte tke inhabitants o'th earth, 

*^ And yet are on' t 

** Are ye ought that man may qnestiimP'* 

" Joshua, z. 11. t Job, zzviii. 3. 
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Wherever they have fallen, whether in intertropical 
climes or polar regions, they possess a similar 
character, and one so well marked as to stamp 
them peculiar— once seen, they are easily recog- 
nized, and the specimens that remain in the British 
Museum, and in those of the Continent, as well as 
in private collections, establish the position. We 
find attestations of these stony showers, as has been 
stated, to whatever side we turn — ^in the volume of 
sacred story, or the prophane page : and are of 
opinion that what is recorded in the ^^ Acts of the 
Apostles,^^* owned a similar origin. The expres- 
sion is remarkable — ^^ a worshipper of the great 
goddess Diana, and of that which fell down firom 
Jupiter.^^ It is true the image is introduced, but 
this is not in the ori^nal, our translators having 
supplied the words put in italics.'^ Of this descrip- 
tion too may have been the stones worshipped 
by the Egyptians : such a stony mass was, accord- 
ing to Tacitus, also worshipped in Cyprus ; and, 
agreeable to Herodian, the Phoenicians had an 
idol of a similar kind — the stone was of a conical 
form, a black colour, and reported to have fallen 
from heaven ; and we think, from the description 

* Acts. xiz. 36. 

■f- Bloomfield^s Recensio Synoptica Annotationis Sacne, in 
loc. thus :..'^ Sometimes I am inclined to believe the fnaterial 
of the image might have fallen from the skies." 
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tkat Ali Bey has given us of the black Hone in 
the temple of Mahomet, at Mecca, it also had a 
meteoric origin. It is called Hhajera el assouady 
or heavenbf etone, and is stated to hare fallen at 
the foot of the mountain called Djebel Koubtis :— 
we have an interesting list of meteoric stones in a 
work entitled '^ DeUa caduia di un Sasso dal 
aria ragionamento^ published at Modena, in 
1766, by Domenico Troili. 

Livy describes a fall of stones on Mount Alba, 
in the reign of Tullus Hostilius, about 65S A.C. ; 
the Senate doubted the*reported fact, but inquiry 
yerified the circumstance ; it is thus mentioned: — 
^^ Haud alitor quam quum grandinem venti glomera- 
tam in terras agunt, crebri cecidere caelo lapides.^ 
Plutarch* mentions a stone which fell in Thrace, 
at Egospotamus, which Anaxagoras supposed 
came &om the sun, and it seems to have been of 
considerable size — ^^ magnitudine vehis -^ the 
person who saw it descend described the phenome- 
non thus :• — ^^ It hovered about for a long time ; 
Seemed to throw out splinters, which flew about 
like wandering stars before they fell; and at 
last it cast down to the earth a stone of extraordi- 
nary size/^ — ^Fliny, who saw this stone, informs us 
that it was of a dark burnt colour : he mentions 
another which fell at Abydos, and was there wor- 

• Isk Vita I/ysandri. 
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shipped ; and likewise another in Potidoea. Gas- 
sendi saw, on the ^7th November, 16299 in a clear 
sky, a burning stone, about four feet diameter, faU 
on Mount Vaisir, between the towns of Guillaumes 
and Feme in Provence ; it weighed 591b8 ; the 
fall was accompanied with a noise like many can- 
non, and surrounded by a luminous circle, 
coloured like the rainbow. — In 1510, no less than 
1200 fell in a field near the river Abdua ; one 
weighed about ISOlbs., and several exceeded OOlbs. 
— Soldani gives us an interesting account of a fall 
of stones in Italy, on the 17th June, ITO*, — ** a tre- 
mendous cloud was seen in Tuscany, near Sienna 
and Radicofani, coming from the North, about 
seven o^clock in the evening, and sending forth 
sparks like rockets— throwing out smoke like a fur- 
nace, and rendering violent explosions and blasts 
more like those of cannon and niunerous muskets 
than thunder — and casting down to the ground 
hot stones, while the lightning that issued from 
the doud was remarkably red, and moved with 
less velocity than usual ; the cloud appeared of 
different shapes to persons in different situations, 
and remained suspended a long time, but eveiy 
where was plainly seen to be burning, and smok- 
ing like a fiumace. Its original height, from a 
variety of circumstances, seems to have been about 
the common region of the clouds.''* — A shower of 

■ «' Bemarks concernisg stones," &c. £. King, 4to. 1796. p. 4. 
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stones fell at L^Aigle, in Normandy, on the 26th 
April, 1803, and amounted to nearly 3,000 in 
number : the phenomenon was witnessed by several 
persons, and of these we possess in our cabinet several 
entire specimens, and fragments of others. In July, 
1810, a great stone fell at Shahabad, in India, the 
fragments of which killed many persons, and, it is 
recorded also, burnt five villages : a meteoric 
stone fell in a field near to Major Topham'^s house, 
in Yorkshire, and a boy witnessed the fall. On 
the 9th and lOth September, 1813, several stones 
fell at Limerick, in Ireland ; and on the ISth No- 
vember, 18SS, a meteoric stone fell at Epinal, in 
France; its sisse was equal to that of a siz-poundor. 
The most curious recorded fact of this kind, as it 
relates to the death of an individual by an aerolite, 
is described by Signor Angelo Bellani, of Pavia, in 
the Giomale di Fisica e Chimica : and described as 
^^ one of those stones projected fiom the clouds, whidi 
struck with sudden death a Franciscan firiar,of iSSaitto 
Maria deUa Pace, at Milan, and which is open to 
the inspection of every body, in our museum.^ Thb 
is extracted bom. a work printed at Tortona, in 
1677. The remaining monks of the convent, to- 
gether with the Canon Manfi:edo Settala, having 
examined the body, discovered a wound, and 
probing it, found the fragment of a meteorolite, 
which seems to have penetrated to the bone; it 
weighed about a quarter of an ounce, and was 
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not perfectly round, but rather obtuse angled, its 
colour somewhat resembled a burnt brick on one 
part, and on the other, seemed to be covered with 
a thin ferru^nous crust : when it was broken it 
emitted a smell of sulphur. Without particular- 
izing those meteoric stones, which havefaUen within 
these few years, as at Juvenas, (of which we 
possess a fragment of considerable size,) &c. we 
may state generally that the British Islands have 
several times been the scenes of these extraordinary 
visitations, including the metropolis of the British 
empire; for an aerolite fell in London, on the 
18th May, 1680. The spongy masses of iron, as 
that in Siberia, described by Pallas, and in many 
other parts of the world, are presumed to possess a 
similar celestial birth — ^like aerolites they contain 
nickelf and the spongy iron is quite malleable, and 
capable of extension under the hammer : Mr. Sow- 
erby presented a sword to the late Emperor Alex- 
ander, made from meteoric iron in Us cabinet, and the 
Esquimaux knives, brought from the arctic regions 
by Captain Ross, were found to be meteoric iron, 
and contained nickel : some of these are in 
the British Museum. The most prevalent opi- 
nion about meteoric stones is, that they come from 
the moon — a view once stoutly advocated by La- 
place, but as the moon became too familiar an 
object, he at length summons them from regions 
even beyond tha boundary of our solar system, as 
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circumscribed by the path of Uramu — a point 
from whence even the telescopic vision recoils: 
we are inclined to reject this erratic opinion^ and 
are as little disposed to give credence to the hy- 
pothesis which would regard them as mere diips 
or splinters thrown off from those lesser planets^ 
sometimes called asteroids, which move between 
the orbits of Mars and Jupiter, and have received 
the names of Ceres, Pallas j VeHa^ and Juno ; 
and though their ellipticity is more eccentric 
than that of the other planets, we do not see how 
it can affect the question : in like manner we feel 
equally disinclined to believe that there is a zone 
of aerolites whirling round our ^^ nether orb,^ 
that are somehow occasionally brought within the 
attractive sphere of the earth ; an opinion, if we 
mistake not, that owns Dr. Brewster for its author. 
There might be some colour for all this specula- 
tion, were these aerolites unattended with extrane- 
ous paraphernalia — ^mere stones descending through 
the atmosphere ; but we cannot forget that clouds 
and darkness, lightning, and all its accompani- 
ments of coniscations and detonations, attend their 
descent : it seems foreign to all analogy to presume 
that their mere passage through the air is su£S- 
cient to kindle up the elements of lightning into a 
storm. With respect to the moon, nothing can 
be collected from thence to give colour to the 
supposition : we have unweariedly swept the lunar 
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surface with excellent and powerful achromatic, 
dioptric, and reflecting telescopes, and are just 
as ignorant of the true nature of the lunar disc 
as before we began the investigation. There are 
some who would have us to believe that those 
silver annuli that seem to float in the abyss of 
space, and which, when the moon is in quadrature, 
are thrown into such sublime rilievoy are volcanic 
craters ; but all this is mere conjecture, and has no 
solid basis to rest upon, and as for the light observed 
on the lunar disc by Sir W. Herschell, Capt. Kater, 
and others,* it may, if we do not greatly mistake, be 
ciwaya seen when the moon is two or three days old, 
and if we remember right, has been recorded 
by Hevelius, and for ought we know, may find 
some analogy in the periodic gleams which flash 
amid the Himala range, and which seem to be elec- 
trical, or of a phosphoric description. The pheno- 
mena of the occultation of the stars by the moon, and 
those of the emersion of Aldebaran lately des- 
cribed by Mr. Bonycastle, are antagonist to the ex- 
istence of a lunar atmosphere, a condition necessary to 
the material ignition of a volcano, though chemically 
speaking, sudden and energetic combinations mani- 
fest sometimes the phenomena of ignition and com- 
bustion : we speak, however, generally in this case. 

* And.we believe, also with the unaided sight, by the Rev. 
Mr. Fallows, at the Cape of Good Hope. 
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In these assumptions one difficulty succeeds 
another in rapid succession, for after having sup- 
posed the existence of such volcanoes, we have also to 
impart to them a projectile force whidi exceeds belief: 
the meteor must set off with a velocity of 6,000 feet 
in a second of time, which is three times that of 
a cannon ball, and it would enter our atmosphere, 
moving at the rate of S5,000 feet in a second; 
now the calm manner in which these aerial beings 
salute our earth is incompatible with such an opi- 
nion; and after this double petitio principii has 
been granted, they should be confined to specific 
latitudes, while there is no latitude from the arctic 
to the antarctic pole, unhonoured by the celestial 
descent. We have them in our keeping to tell 
us '* what stuff theyVe made of,*" and ought 
diligently to interrogate them, that we may learn 
what account they have to give of themselves: 
they are known to yield, under chemical analysis, 
iron, nickel, and chroffiium, and sometimes calcare- 
ous and other earthy and combustible matter : 
now it ought never to be overlooked or omitted in 
this estimate, that all these are found indigenous to 
our earth ; the proportionals vary, it is granted, 
from any other mineral mass yet discovered among 
the rocky features of the globe, but then, at- 
mospherical electricity can ring a new change, 
or introduce a note unknown to terrestrial minerals. 
Electricity can suspend or xmhinge the acuities 

n 2 
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considered imiural to bodies, or impart an entirely 
new one; thus easily may combining proportion- 
als be changed, and another order in relation to 
their constituents be introduced. No new material 
has ever been discovered in them — merdy such as 
are common to our globe, and familiar to us, and 
the fact that they all possess the same relation of 
parts proves not merely a common source^ but a 
common agent in their production ; now the pro- 
ductions of terrestrial volcanoes vary exceedingly, 
while these have a common character, and the slight 
shade of difference in some is scarce perceptible ; 
^^ non omnibus facies una, nee tamen diversa.**^ 
ATI that we require is a vehicle to charioteer their 
constituents aloft — and these are numerous*; 
winds, (the whirlwind and the tornado,^ gaseous 
media, specifically lighter than air, as hydrogene 
and its compounds ; evaporation ; or even atmos- 
pheric air when expanded by heat, and the elasti- 
city of which is increased by the vapour it may con- 
tain : volcanic eruptions too may toss their dust into 
the air, and that to an immense elevation, as has 
been shown by Mr. Poulet Scrope in reference to the 
enormous altitude to which ashes and fragments 
of stones were launched in a recent eruption of 
Vesuvius, namely, that of November, 18S2. Fine 
sand wafWd by the wind from the coast of 
Africa, fell on a ship 600 miles distant at sea, 
and we possess a quantity of finely divided vol* 
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canic dust, projected firom the volcano of St. Vin- 
cent, and collected from the deck of a ship three 
hundred miles from the island ; in some of 
these eruptions, the finely divided volcanic matter 
was raised above the lower atmospheric current, 
and carried, contrary to the direction of the wind, 
to Barbadoes. I have analysed a liquid collected in 
the crater of a volcano in one of the Lipari Islands, 
presented to me by the Earl of Mountnorris, and 
in it have found iron, nickel, and the usual constitu- 
ents of meteorolites. The fall of meteoric stones 
at Radicofani, in Tuscany, took place the very 
day after the great eruption of Vesuvius, which 
overwhelmed Torre del Greco : that of Epinal 
was immediately after an eruption of the same 
volcano, and many more instances might be 
adduced to prove that such remarkable concre- 
tions are precipitated when the atmosphere must 
necessarily be loaded with volcanic matter. The 
atmosphere becomes as it were, to speak chemi- 
cally, saturated with metallic matter and earthy 
particles ejected from volcanoes, or carried up 
by evaporation or other causes, and these will 
necessarily be difiused over an immense surface 
where they float in the superior regions of the air, 
till the lightning darts through them, cairjring, 
like a ploughshare, accumulated matter in its 
progress, and, by the powerful electrical attrac- 
tion thus excited, these particles will be drawn 
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into the vortex of the lightning, instantaneously ; 
for the lightning finally encountering an electricity 
of an opposite kind, an explojsion ensues, and the col- 
lected mass is instantaneously ftised and aggluti- 
nated, while the meteorolite thus formed tum- 
bles to the ground ; and it may also be very easily 
supposed that immense tracts of earthy matter, and 
metallic oxydes imbued with their peculiar elec- 
tricity, might encounter in their progress metallic 
matter, or carbonaceous, or other inflammable mat- 
ter, also scattered over an extensive region ; now 
this last would be naturally invested with the op- 
posite electricity : such a conflict would be terrible, 
and evolve the splendours that shroud the sublime 
phenomenon. The electric fire would kindle the 
gaseous media, and the result would give rise to 
aqueous vapour, while the explosive electricity would 
instantaneously fuse the included materials, and im- 
mediately collapse into the focus where the opposite 
electricity was condensed : the crust of meteoric 
stones seems plainly to indicate that they have tra- 
versed an aqueous medium, such as this supposes. 

We therefore do not see the necessity for 
considering meteoric stones extra atmospheric^ 
simply, because we possess all the conditions ne- 
cessary for their production — vehicles sufficiently 
active and extensive to carry aloft the materiel^ 
and an agent powerful enough to alter the ar- 
rangement of their contents, and fuse them into 
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a solid mass : on any other view of their produc- 
tion all is gratuitous assumption : the figure may 
be bold and daring, but the elements of doubt 
enter into its composition, and we perceive no- 
thing solid or satisfactcny. We cannot doubt that 
the power of lightning is sufficient ; those extraordi- 
nary productions, the Sand tubes or cerauniun 
scinterj found in Germany, and particularly at 
Drigg, < in Cumberland, fine specimens of which 
we received from the late Mr. Irton, of Irton- 
Hall, • amply attest the intensity of this power, 
and if we are not misinformed, recent evidence 
of their formation has been presented on the 
continent One of these tubes finely glassed and 
enamelled by lightning penetrated to the depth 
of nearly thirty feet, exclusive of what might be 
called the fibres of its root : we have also a 
specimen of fused amphibole from the summit of 
Mont Blanc. When a chip of meteoric stone is 
submitted to the jet flame of the compound gas 
blowpipe, as we have observed, it is frised into 
a magnetic bead: this we found in fragments 
taken from specimens of the meteoric stones 
of KAigle, Juvenas, &c. in our cabinet. If 
other evidence were wanted for the completion of 
our conclusions, we think it completely supplied in 
the phenomena attendant on the fall of the ' me- 
teoric stones which took place in the commune 
of La Baffe, department des Yosges, on the 13th 
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September, ISSS, as described in the Annales de 
Chimie, and attested by Nicholas Etienne, the 
mayor of BaiFe, &c. A violent thunder storm 
commenced about four o^clock, a.m. the air being 
quiet, and the sky filled with electric clouds : the 
lightning was intense, and abundant, and fre- 
quently directed to the ground : the thunder was 
loud and sharp. At seven a.m. the storm was over 
Baffe, when the inhabitants suddenly heard a noise, 
quite distinct, like that of a carriage dragged with 
violence over a rough road : its duration was full 
seven minutes, and its intensity at last frightful — 
finally, a dull explosion was heard, when the me- 
teor struck the ground : the size was that of a six 
pounder, and it was quite hot. At the moment this 
phenomenon happened, the storm was near the 
zenith ; thunder was heard both before and after, 
and rain fell with great violence : it seems impossi- 
ble indeed to conceive otherwise than that the aero- 
lite must have been the ofispring of the storm. 

We are of opinion that lightning often col- 
lects in its progress extraneous matter firom the 
surfaces it pervades, and think that we have had in 
the examination of some effects of lightning the 
clearest evidence that such is the fact : lightning 
in the spring of 182S, struck a horse chesnut, at 
Sarsden, Yorkshire; a ferrugino-resinous sub- 
stance oozed out from the bark about five feet 
from the sur&ce of the ground, and on analyzing 
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a specimen submitted for analysis we detected 
the presence of nickel M. Fusinieri has made 
some exceedingly interesting experiments which 
seem clearly to prove the transference of ponder- 
able matter in the electric discharge, and the pe- 
culiar odour of electricity and lightning is only 
explicable on a supposition that it is attributable 
to the presence of this extraneous matter, while the 
colour of the electric light and that of lightaing may 
also be dependant on foreign combinations; thus it is 
red from iron or sted, (}i was red in the lightning 
that accompanied the fiiU of meteoric stones near 
Radioofani,) green from silver, and so on. In order 
to understand clearly Monsieur Fusinieri^s truly 
interesting experiments, suppose the Leyden jar to 
be surmounted by a ball of gold, and the ball 
of the discharging rod to be of silver ; on ihe 
discharge having taken place a trace of gold will be 
found on the silver ball, and a trace of silver on 
the ball of gold. This reminds me of an electrical 
experiment I made many years ago, and which 
appeared in the Philosophical Magazine, of a some- 
what analogous kind ; the ball of the rod entering 
into the Leyden jar wai? coated with China ink, as 
was that of the discharging rod ; a vertical card 
was placed between and the electrical discharge 
effected : the card was as usual perforated, and a 
bur raised on each side, but besides all this there 
was a circular portion of the China ink displaced 
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from each ball, and in the centre of both an indent 
discovered ; we introduced this experiment among 
others to prove a double current ; but which the 
late Mr. Singer, if we remember right, contended 
was an evidence of what he called expansion : 
Fusinieri^s experiments, however, clearly prove 
that our opinion was correct, and M. Moll of 
Utrecht, subsequently modified this, and at his 
request I transmitted a detail of these experiments 
to him. We subsequently made the following 
experiment in reference to that of Fusinieri — 
several folds of gold leaf were placed between 
the central leaves of a half quire of paper, 
and it was found when a powerful electrical dis* 
charge was passed through them, that the entire pas- 
sage from the centre outwards to each external sur- 
face was stained with the purple oxyde of gold. Let 
us finally consult the phenomena that announce 
the formation and fall of the meteoric stone : 
a peal of rolling thunder arrests the attention, 
and the vision being directed to the ominous 
spot, perceives a brilliant globe emerge from 
the dark cloud that conceals the elements of ex- 
plosive fire, and on the wings of flame direct its 
flight to the earth ; when at length the meteor has 
arrived, and the aerial stranger is interrogated by 
" the torture of the fire and inquisition of the 
forge,^ as to its birth and origin, there is nothing 
elicited we think that can shake the conclusion^ that 
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the elements are terrestrial, and the proportionals 
the mere exotic growth of the electric movements 
that pervade the exalted regions of the sky. 

Volcanic eruptions are always accompanied by 
a highly electrified state of the atmosphere : we 
are informed by Mr. Ronalds,* that he found in his 
experiments, on Mount Vesuvius, in June and July, 
1819, the atmospheric air constantly positive, and 
that the intensity increased as the sun rose, except 
when influenced by explosions of the volcano^ and 
the variations of intensity occurred very firequently. 
The difference between the highest and lowest de- 
gree of intensity amounted to nearly one^third of 
the mean intensity — these variations occasionally 
accompanied changes of wind, which firequently oc- 
curred six or seven times in the course of half an 
hour. Signer Gemmellaro relates the following 
curious electric phenomenon which occurred on 
Mount iEtna, on the 2d June, 1814: — " Car- 
bonaro, one of the guides and the most advanced 
of the party, felt his hair stand on end ; his 
forehead and face benumbed, and he heard a 
hissing noise. He took off his cap, and his hair 
became more bristled, and the whistling noise more 
powerM ; the traveller nearest to Carbonaro also 
heard a humming sound, and asked the guide what 
it was ; in the meantime they approached each 

* Professor Brande*s Quarterly Journal, vol. 14. p. 332. 
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other, and were pleased with the magic sound. 
The traveller turned to call his companion, who 
was at some distance, and made a sign to him with 
his hand ; the hand, when raised, produced a 
much stronger sound, so much so, that moving the 
fingers singularly modulated it. Finally,'the three 
persons having joined, they experienced great 
pleasure, as, with moving their fingers, they pro- 
duced the above extraordinary effect." During the 
convulsions of the volcanic eruption, lightnings are 
seen to dart their forked fires across the sable 
mantle of clouds which issue from the crater, so 
well described by Sig. Monticelli, of Naples, in 
the eruption of October, 18S2, when Vesuvius 
exhibited the magnificent spectacle of a blazing 
cataract of liquid fire, from the flowing of the lava, 
while dense and dark pillars of cloud, mingled with 
flame, ascended to the heavens, and the lightning 
amidst the sable canopy displayed its mighty corus- 
cations, and scintillations resembling '* V enorme e 
rigoglioso pino*"— of which we have the following 
particulars by Sigs. Monticelli and Covelli. On 
the 2Snd of October, 18SS, an enormous 
column of fire, two thousand feet high, rose 
firom the top of the mountain, and lightning 
ascended from the crater, in the form of a pine, 
followed by numerous zig zag flashes which continued 
unceasingly to penetrate the rising cloud of cinders. 
Toward the middle of the night, the paroxysm of 
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the volcano seemed to have been at its acme : the 
play of electricity, which embelliahed the elevated 
regions of the clouds of sand, became stronger, and 
acquired fresh vigour : at this moment the heavens 
presented a very unexpected scene, zig sag flashes 
of lightning passed in such quantities, either fiom 
the border of the clouds of sand into the air, or 
from one doud to another, so that the e^^;es appeared 
fringed with light, similar to an electric disc, throw- 
ing off continued flashes of lig^t. On the SSrd, 
the continual discharge of the lightning, acoom- 
panied by awfrd thunder, fell on the most elevated 
points of the churches, houses, and trees : num* 
berless flashes were observed to serpentise on all 
sides, coming not less frequently from the earth 
thali from the heavens : the volcanic sand which 
fell on the 28rd, and following days, was positively 
electrical. Prior to this memorable eruption, I 
descended into the crater several hundred feet, 
but am informed by a friend, that from its pre- 
sent condition this is now impracticable. 

We consider the earthquake connected with 
volcanic agency ; — the air will be found highly 
electrical, and immense are the distances to which 
its influence extends : during the earthquake at 
Lisbon, 1755, the celebrated St. Winifred^s well, 
at Holywell, suddenly ceased to flow, and con- 
tinued so for three days. The late Dr. Muter 
a clergyman of the Church of Scotland, informed 
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me, that, on the morning of the day of the 
earthquake, he and a friend were walking to- 
gether, on the verge of Loch Lomond ; — the 
lake was then remarkably tranquil, unruffled by 
the slightest agitation, the waters, however, sud- 
denly rose eight feet above their former level, and 
had well nigh swept them away. The great 
earthquake which occurred on the 13th of August, 
and was renewed on the 5th of September, 18S2, 
that destroyed Aleppo, and buried more than 
^0,000 of its inhabitants, extended to many other 
towns in Syria : the shock was felt at Damascus, 
and in the Isle of Cyprus. In this case, the 
vertkal undulations were an extraordinary feature, 
these being almost exclusively in a lateral direction : 
it preceded little more than a month the eruption 
of Vesuvius already referred to. 



CHAPTER VI. 

PHENOMENA OP VEGETATION— DUTEOCHET^S 

THEORY ^ANIMAL ELECTRICITY — ASCENT OP 

THE SPIDER. 

It seems highly probable that the entire chain 
of the phenomena of vegetation is influenced by 
electricity, or electric currents : electric gleams 
were first observed by the daughter of Linnaeus to 
play in the evening on the flowers of the Indian 
cress, and the attachment of dew to the points of 
leaves appears connected with the same princi- 
ple. The recent beautiftd theory of Dutrochet 
seems to confirm these observations : — according to 
our author, the roots absorb water with such solu- 
ble matter as may be present ; this flows upwai^s 
to the leaves, through the lymphatic tvbes of De- 
candole, and which are found both in the soft and 
hard wood ; this fluid solution as it ascends, absorbs 
laterally a portion of the already elaborated and 
assimilated sap, to form the leaves. Being carried 
up to the leaves in spring, the sap there undergoes 
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a chemical change, by evolving oxygene by day, and 
carbonic acid gas at night: thus assimilated, it 
again returns, descending through the bark and soft 
wood, and giving off laterally in its descent, elabo- 
rated sap, finally changed into bark and wood. 
Thus the radiated tracheae of the wood give off 
and disperse laterally the ascending juice of the 
lymphatic tubes, and those of the bark the descend- 
ing or nutritive and elaborated juice to the bark : 
the first adds a new layer of albumumj or young 
wood, and the second a new layer of liber or inner 
bark. M. Dutrochet found an interesting illus- 
tration of this in some of his experiments : he took 
the ccccum or blind gut of a chicken, and having 
nearly filled it with milk, it was immersed in 
water, when it was found to be absorbed laterally ; 
after sometime the milk underwent chemical de- 
composition, and the water that had been ab- 
sorbed was expelled^ by those orifices through 
which it had previously entered. Suppose a glass 
tube had been inserted into the caecum, it is 
evident that when the water was absorbed, the 
liquid must have risen in the tube, as exemplified 
by Dr. Hales, in his experiments on the bleeding 
vine ; and still more interestingly so in one made 
by Mr. Braddick, who, having attached a bladder 
to the orifice of a bleeding vine, foimd that in S4 
hours it expanded, and became as hard as a cricket 
ball, and in some hours after burst with ei^losive 
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force. A curious fact was lately communicated to me, 
and which we consider in some measure corroborat- 
ing Dutrochef s theory : a twig was picked up in a 
wood during a severe frost, and part of its bark 
detached ; from this denuded surface an innumer- 
able quantity of most minute capillary filaments of 
ice protruded ; they were parallel to each other, and 
horizontal. It appeared that the sudden expansion 
of the fluids included in the tubes already des- 
cribed, had projected jets in a horizontal direction 
through the lateral orifices, and which were sud- 
denly congealed, presenting the curious phenomena 
already described : as a verification of Dutrochet^s 
opinion, it should be remembered that electricity is 
always efiicient in every chemical change ; there- 
fore, when the milk passes into the acetous fermen- 
tation, its power is exemplified, and must act very 
dissimilarly during that phenomenon to what it does 
before decomposition ensues ; the ascent of liquids 
in virtue of capillary attraction is a problem the 
solution of which has perplexed the inquirer, and 
in truth, we know not how it is to be explained 
apart from electrical attraction. The substitu- 
tion of recent blood for milk in Dutrochef s expe- 
riment beautifrdly illustrates his position, because 
the finally expelled liquid will be tinged red by the 
coloured globules of the blood, and thus dye the 
liquid medium which surrounds the cellular tissue. 
There are peculiar phenomena in vegetable 

£ 
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physiology wherein an unusul quantity of limpid 
water is secreted by the plant, and which in all 
probability is connected with some organization 
peculiarly acted on by electricity. Thus, what has 
been called the wild pine^ an exotic found in South 
America and the West Indies, and parasitic on the 
trunk and branches of some trees, is composed of 
folliaceous bags, serving as reservoirs for water, ob- 
tained from the atmosphere, in the form of dew or 
rain. These severally contain from a pint to a 
quart of water, and an appendage prevents its 
evaporation; it becomes an interesting resource 
against thirst, both for the inferior animals and for 
man, and no doubt the former class are well ac- 
quainted with these providential supplies ; at least 
it has been ascertained that animals of the Simiay 
or monkey kind, are no strangers to the fountains of 
supply contained in the pitchers of the Nepenthes 
distillatoria. In the case, however, of the wild 
pine, as well as the Sarracenia adu7ica, &c. in 
which last are also pouches for the reception and 
retention of water, they may be considered as vege- 
table tanks or cisterns : it is different in the Til- 
landsitty or ** water with'''* of Jamaica, since here, 
as well as in the Cissus laii/blia of the East 
Indies, it is evidently a secretion of the plant ; a 
piece of the former, two or three yards long, sup* 
plies a copious draught of water, and when the 
latter is cut, it is found so full of sap that a con- 
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tiuued stream flows out. The watery fluid found 
in those curious folliaceous adjuncts, the pitchers 
of the Nepenthes distillatoriay is evidently a vege- 
table secretion, because we have seen it contained 
in the pitcher before the lid had opened, and 
shall elsewhere give our chemical examination of 
this liquid, as well as a description of the curious 
mechanism of the lid. There is a phenomenon in 
vegetable physiology to which we have paid consi- 
derable attention, and we last summer observed 
an extraordinary instance of the kind ; we des- 
cribe it here, especially as believing it to be 
associated with electricity. Doubtless many streams, 
rivulets, and rivers, owe their source and vigour to 
a similar cause, and have had their occult springs 
amid the deep recesses of the forest; rain will 
always be more frequent and copious, and oftener 
repeat its periodic return, to the spot shaded by 
trees I than in open districts of the country, and 
apart from them ; a fact of the utmost importance 
in thejbrmation qfroadsy and should never be lost 
sight of. The intelfigent traveller, in looking 
around him, must feel persuaded of this palpable 
truth : many a rill, and even river, have disappear- 
ed where woods have hem levelled, and thus the 
great features of a country have been changed, and 
we doubt not but rivers hav^ rolled in ancient 
Caledonia before her forests w^e felled, and of the 
existence of which we now have no memorial, ex- 

m 
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cepl in the organic remains occasionally exhumed 
from the deposit of the channel of a former 
river ; thus our intelligent friend, Patrick Neill, 
£sq. has clearly proved that the heaver was once 
indigenous to Scotland: it is, however, America 
that presents less equivocally the picture consequent 
on dried up rivers. The geologist should not 
omit this important truth in his speculations, for it 
will certainly solve satisfactorily some phenomena 
in alluvial deposits. 

It must have been observed, that under cir- 
cumstances when the roads have been parched and 
dusty, the surface of the ground round particular 
trees has been so saturated with moisture as to 
appear it had rained copiously on these favoured 
spots, and no where else, and according to our 
numerous observations, the elm seems remarkably 
prominent here. Glas, in his account of the Canaries, 
informs us that in one of these islands, the entire 
supply of water proceeds from a vegetable source, 
and that it is measured out to the inhabitants under 
the jiuisdiction of the municipal authorities ; dense 
clouds proceeding from the ocean are attracted by a 
tree, which grows on the declivity of a hill, and 
this vapour here condensed, falls in the form of a 
shower into a tank beneath : it is therefore called 
the ^^ raining tree."" In the month of July last I 
witnessed a striking instance of this kind in the 
vicinity of Stafford, on the Lichfield road ; clouds 
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of dust rose on the main'road, and a dense fog 
hovered over it, but no moisture was precipitated 
except in the vicinity of the trees and hedges, and 
here the deposition was considerable, but especi- 
ally in the case of a lofty insulated Lombardy 
poplar; where, the fall was so considerable 
that it might have been used as ah admirable 
shower bdih^ and so complete a rivulet was fprmed 
as might have been directed with effect to turn 
the wheel of a small saw milL Thus, rivulets may 
be created by plantations, and have been formed 
by tliem ; the pond embossdmed in woods will 
rarely dry up, and its supplies will be sieldom 
exhausted: while gentlemen may hereby obtain 
a useful hint in reference to ornamental landscape. 
By a considerable increase of our woods the climate 
may eventually be entirely changed, and, on the 
other hand, by the introduction 6£ trees, arid wastes 
may be softened down into a genial soil, suscepti- 
ble of cultivation ; even parched islands, such as 
Antigua, &c., might be reclaimed from that drought 
to which their inhabitants are frequently doomed. 
It is in the oases of the desert' that wells are found. 

These remarks may be considered somewhat 
exotic, though all are, indirectly at least, allied to 
the subject, and it is presumed that their interest 
may be found sufficiently apologetic. 

We have been informed that a gentleman who 
has paid great attention to experiments on electri- 
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city, discovered, one evening, on his return home, 
the spiny summits of a thorn singularly studded 
with stars of electric light : it may be added, that 
Dutrochet is of opinion that negative electricity 
imparts the powers of absorption and positive 
electricity those of secretion. 

The electric powers of certain descriptions of 
fish have been long known, such as the torpedo^ 
silurius electricus, gymnotiLS electricus^ trichiurns 
indicus and tetraodon electrictis. While the ior^- 
pedoj a flat fish, of the ray kind, was well known 
to the ancients, it does not appear that the 
peculiar properties of the gymnotus-electriciLS 
were recognized before the end of the seven- 
teenth century ; and it was Mr. Walsh that first 
identified this singular phenomenon with elec- 
tricity. Humboldt gives us, in his ** Personal 
Narrative,^ an amusing account of the method prac- 
tised in South America for catching the electrical 
eels, by means of wild horses forced into the 
water, the electrical eels becoming finally exhausted 
by an expenditure of their energy : by these ani- 
mals, as in common electricity, the shock is freely 
communicated through conductors, but is not 
transmitted through electrics, and when the shocks 
of the larger gymnoti are passed through an in- 
terrupted circuit they even yield the electric spark ; 
the electric organ consists of an extensive series of 
irregular columns divided by horizontal partitions 
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which expose a considerable surface ; and the inter- 
stices seem to contain a fluid, which may give 
rise to the electric influence. The torpedo id 
found in the Mediterranean and North Seas, 
rarely exceeding 18 to ^Ibs. weight, and the rapi- 
dity with which they communicate their shocks 
is considerable, sometimes amounting to fifty 
in a minute and a half: it should seem that the 
shock is dependant on the will of the animal, and 
each shock is accompanied by a depression of the 
eyes, while the intensity is stated to be four times 
stronger when the fish is insulated and surrounded 
by air. We were informed by Signer Mojon, pro- 
fessor of chemistry in the University of Genoa, 
when in that city, that it was endeavoured to ascer- 
tain by experiment, whether a series of torpedos, 
arranged in separate tubs, and conjoined with con- 
ductors, in the manner of the Couronne des Tosses^ 
would decompose water, as in common electricity : 
the attempt, however, was unsuccessful, nor do 
we think that this might have been reason- 
ably expected, because it would have required a 
series of simtdtaneotis shocks, as well as a conti- 
nuous succession of them to have produced this 
efiect.* Heat seems to increasie the electric pro- 



* A posthumous paper of that much lamented and dis- 
tinguished philoaoi^er, in reference to this subject, has been 
lately laid before the Royal Society. 
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perly in these animals, and we were told that the 
temperature of the water in which one of these 
fish was placed having been accidentally raised 
too high, Mr. Walsh, by incautiously handling it 
at the moment, received so violent a shock 
as to lay him prostrate. On the authority of 
Spallanzani, the dying torpedo communicates 
its shocks more frequently than at other times, 
but they are then* feebler, and the same natu- 
ralist assures us that the youngest torpedo can ex- 
ercise the property in question. The gymnotus 
electricus, or Surinam eel, abounds in the rivers of 
Surinam and Senegal : it is about three feet long, 
generally, but occasionally met with 10 to SO 
feet long, sufficient even to kill by its electric power 
a human being : the nerves immediately connected 
with these organs are larger than in other parts of 
the system : these have a reference to temperature, 
and a comparative relation to the media of air and 
water, the latter being an inferior conductor, and 
the former, when quite dry, being an electric of a 
superior kind, and only changing its character by 
means of the watery vapour it contains. We are 
of opinion that the electric organ of the torpedo-^ 
perhaps we may extend it to other electrical ani- 
mals — is more subservient to the process of digestion 
than to that of catching its prey, and this opinion 
is also maintained in a late volume of the Trans- 
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actions of the Linmean Society. The curious ezpe- 
riments of Dr. Wilson Phillip go to prove that 
the galvanic influence produces an analogous result 
to that of the nervous power, and seems, in his re- 
searches, to have been successfully substituted for 
it. From the preceding observations it is evident 
that the animal machine is intimately connected 
with electricity, and infer this applies not merely 
to those extraordinary fish now reviewed, but to all 
animals, though in the torpedo, &c. it be most con- 
spicuous, and the energy more concentrated ; it is 
sufficiently obvious, therefore, that the atmospheri- 
cal electricity must aiFect the animal system more or 
less, and modify its powers of action; and the 
same thing applies to the process of vegetation : it 
is well known that when we ndb the back of a cat, 
dectric sparks are copiously emitted, but it is not 
so generally known that if we do this and lay one 
hand on the throat of the animal, and apply the 
other to the back, we shall receive a distinct electric 
shock: an experiment we believe first point- 
ed out by Glover. 

We have elsewhere ascribed the curious phe- 
nomenon of the ascent of the spider into the atmos- 
phere to electricity, and the numerous experiments 
we have made on this subject seem to put the mat- 
ter beyond doubt : by these experiments we clearly 
discovered, in our apprehension, that the thread or 
threads they propelled in the vertical plane, or at 
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variously inclined angles, were invested with negOr' 
tive electricity, and that when there is eLjhscicu^ 
his of such threads, the fact of their being all im- 
bued with the same kind of electricity is evident 
in the divergence of the threads, and the mutual 
repulsion which exists among them. We have 
there already stated, that when the weather is dry, 
and the air is positively electrical, under such cir- 
cumstances the ascent of the spider becomes a 
natural and necessary consequence, and in such 
weather the spider will always ascend; it has 
been also mentioned, that on the approach of rain, 
&c. the air is negatively electrical, and at such 
periods we have also proved, that the spider can- 
not ascend, but occasionally thread and all are seen 
to fall to the earth like a stone. In a negatively 
electrified atmosphere this is the proper conse- 
quence : now, we have found this ascent of the 
spider to take place during an intense frosty and 
with great velocity, as well as in summer and 
autumn ; and have met with aeronautic spiders on 
the Lake of Geneva, and on the Mer de Glace, 
which flanks Mont Blanc. A Mr. Blackwall, 
however, (we presume in consequence of Mon. 
Gay Lussac having found that a soap bubble 
would not ascend in a room, though it would 
ascend out of doors, and ascribes it to warm 
currents of air ascending from the earth^s sur- 
face) imputes the ascent of the spider to a sup- 
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posed evolution of heat ; we cannot suppose that 
Mr. Blackwall has seen the experiments to which 
we advert, since he does not allude to them, but 
we presume they must carry conviction to the 
mind. We know not whether to understand Mr. 
Blackwall as inclined to deny the power of pro- 
pelling threads to spiders ; but if he is to be so 
understood, we must confess ourselves astonish* 
ed: and think that there are several other un- 
tenable propositions hazarded, but feel anxious to 
deal with facts not theories. We are favoured with 
an interesting communication on this curious sub- 
ject from our ingenious friend, Mr. Dillon, of 
Wrexham, an accurate and cautious observer, and 
zealously attached to natural history, and it is 
with pleasure that I transcribe his obscrvafaons, 
which all tend to corroborate the view sustained, 
while they have novelty to recommend them to 
our notice and attention: '^ The facts which 
earliest arrested my attention, I can remember, 
was the great deposit of moisture upon the webs of 
certain descriptions of spiders, those for instance, 
spun in the hedges, or on their banks, and on the 
grass in the open fields ; and the entire absence of 
any on the threads of the aeronautic spiders, so 
long as they remained attached to them : in the 
former instances the webs were all detached from 
the living body of the spider. From some experi- 
ments which I have made there is reason to believe 
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that moisture alone, without any other kind of 
food is caljculated to sustain the life of spiders, 
(some species at least) for a very considerable 
length of time. 

<^ I have, three or four different times, seen 
spiders being borne down in the air, and falling, as 
it were, from great heights, by reason of, as I con- 
ceived, an accidental coiling up of their lines into 
flaky balls, something resembling ' the condition of 
those gossamers which are so frequently noticed 
descending from the air ; when it has evidently 
been contrary to the intention, (shall I say ?) of the 
insect, who seemed very busy in the meantime, and 
standing on the surface, has suddenly darted but a 
new line which has carried him aloft again, while 
the heavy ball has fallen quite to the ground. 

^^ On the first ascent of a spider from the tops 
of wooden palings, for instance, it seems to be re- 
gardless of the direction of the wind, and not to 
depend upon it for any assistance whatever ; for I 
have very frequently noticed a single thread, shot 
out right in the teeth of the wind, (as a sailor 
would describe it) nor did it seem to experience any 
resistance. Sometimes in a slow and regular descent 
from the air, they have at first evinced a design to 
alight near the spot where I have been standing ; 
but, upon a near approach, would decline doing so, 
and rather sailing around me, finally ascend again, 
and not always in the same direction they came from. 
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It is not at all times a single line which is the 
medium of ascent ; sometimes it is a fasciculus 
of diverge^it lines, and not unfirequently in the form 
of two such fasciculi ; I think the yariation will be 
found connected with the size of the spider : 
while in the air they can communicate a strange 
spiral motion to their line, which seems to have 
the ^ect of altering its course. 

^^ The most remarkable descent of the gossamer, 
which has happened for many years, was on Sun- 
day, October 1, 18S6 : it was very extensiye also, 
being noticed here, at Chester, Wigan, and Liver- 
pool, on the same day, and in all which places its 
appearance seems to have been precisely similar. 
The descent of the gossamer will generally be 
found to precede rain a short time, and sometimes 
accompanies it, when the weather has been pre- 
viously dry for some time, and then it presents a 
very remarkable appearance, and just such a one as 
I can imagine Hook to have witnessed, when he 
formed the notion of the clouds being composed of 
that material. 

'^ On the 13th of March last I was observing 
a very extensive ascent of spiders, chiefly of two 
kinds only, and rather of large size : they mostly 
ascended not by single threads, but the whisk 
shaped &sciculi as before described. I remarked 
diey did not aU ascend and float away in the 
same direction, but frequendy directly opposite 
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one to another. I had with me an accurate pocket 
compass, made by Jones, of London, which en- 
abled me to determine with precision, that in all 
such cases, without one single exception, the ascent 
was made at right angles with the magnetic 
meridian.^^ 

It would be out of place here to enter on an 
elaborate examination of the principles of those 
numerous experiments by which we have sustained 
the proposition, that the ascent of the spider into 
the atmosphere is entirely an electrical phenomenon ; 
but which Mr. Blackwall, in terms neither mea- 
sured nor courteous,' has endeavoured to controvert : 
his opinion has already been glanced at, but we 
may safely rest^the question at issue on its own 
merits, and leave it with the intelligent mind. I 
shall elsewhere* consider his view of it, which, 
however, has neither novelty, nor, it is presumed, 
correct data, to recommend it, at considerable length, 
and adduce experiments confirmatory of the prin- 
ciples assumed of its aerial ascent, in addition to 
those already before the public. A few remarks, 
however, connected with the question may not be 
deemed irrelevant in this place : our friend, Mr. 
Dillon, in a subsequent communication, dated 5th 
May last, has the following observations in reference 
to this subject : — " I think I have reason to be con- 

* Second edition of my ^^ Experimental Researches itt 
Natural History." 
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firmed in what was once only conjecture, namely, 
that the number of diyellent threads by which we 
have seen them ascend, has always a relation to the 
size of the spider, and that it is only the very 
smallest, such as the obstetrixj for instance, that 
eject single lines : and it occurs to me that all 
your aiguments are enforced by the consideration, 
that this season they have scarcely at all appear- 
ed.''^ In some remarks on this question in Mr. 
Loudon^s Magazine of Natural History, I quoted 
an extract from a letter received from my friend, 
J. E. Bowman, Esq. F.L.S. and which describes a 
phenomenon inexplicable except on the principles 
I have assumed as the inference of direct experi* 
ment : thie insect in this case ascended by two 
distinct fasciculi of divergent threads, separated by 
an obtuse angle, (a figure descriptive of the phe- 
nomenon accompanied the communication,) and it 
has been quoted by Professor Brande in his Jour^ 
nal of Science, as presumptive, if not conclusive of 
the opinion, that the threads were electrified. Mr. 
BlackwaU, seems, however, either not to know, or 
to forget, though long ago proved by Bennet and 
others, that when air is blown on the cap of a delicate 
electrometer, the instrument will manifest acquired 
electricity ; and yet he adduces the circumstance, 
that a spider insulated by water wiU not propel 
its thjread of escape unless Mown on I and that a 
s^derwiU not eject threads whbrewith to dPectits 
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ascent, unless favoured by the wind or a current 
of air ! All which circumstances, even by his own 
showing, entirely corroborate our view of it, and 
can have no possible connexion with his hypothesis, 
which assumes, that the aeronautic spider as- 
cends, being borne up by heated currents, con- 
stantly emanating from the surface of the earth. 
In the first place, the existence of these supposed 
currents is entirely gratuitous assumption, and al- 
together problematical: even if their existence 
were proved, they would remain unconnected with 
the cause which somehow forces them to eject 
threads, namely, a current or stream of air ; 
on this supposition, every thread propelled ^' in 
the teeth'^ of such a current of air must ne- 
cessarily be vested with electricity. When the at- 
mosphere is positively electrical, the ascent of 
the spider is more or less rapid, correspondent 
with its intensity : in the cloudless sun beam, and a 
positively electrical medium, an ascent is always 
secure and certain, and a descent as certain, when 
the air changes to more or less of a negative cha- 
racter ; thus it is at night that their fall is so 
uniform, and the numbers are incredible ; during 
this season of repose, they weave that tissue on 
the ground which serves to entangle the dew drops, 
and which supplies a beverage essential to their 
existence. We have mentioned in our researches, 
&c. a fact which illustrates and corroborates this 



81 

dd$DeBit, umely, the rast niunben llmt £dB ftpin 
Ibe atnosiphere during s 7^ dejak^ the fiUoo^ 
pbcre bmig jwdinted ncgiUiv^ in iCOiue^pjeiiGe 9f 
ib^ Gte 4f( the vmsketiy ; md it U well jknpvs^ 
llial vbea tibe Pjsd^ (pains me &E»d, the wimifims 
aS Ae iaMswy, ha- lUQe i«ibu«d with fleptriciQr. 
Bemde» kit upt notoijawit tbM tte AU ^ i^ 
MTsal 0pid» wd the ^gmvam efe A^ pwpage 
Md ftrmmsam <of rsin ? }i#^ we »dd |li*t Ae 
^iM^tric dbwtciiirr jrf iJm <a t »gB pb»r» ^as f^^naid 
raund to iieg»fi¥i»? IJUpwiineplitUy we bane 
raeemly fi^md tbat » 8oif» bubble will mm^ 
aapidly io Ae dieelaified flwoiphiw pf a nw^* 
On Tufifiday, S8tb (of J«}y lasl;, I caade me^sr 
4»fim»i!nts m a bay fi<sld, mer Hvll^ wiA ibe 
JA^lonal|ti^ apider, whkb app^ired qiika ^HHiduniEe 
AgiAnel; Mr. Bl««kwaira bypotbms pf heated mr- 
fa»|s «? <epmaiiatt«. Om af tb^se «xpariww(s 
w^y^ may au^pkaiss, f^ir da^l >^Timt a « r a a an tj c 
ifMem fiseep4eA Jr^' tifi mm ^poi, wb^n «fi^ 

allarwwfids <coUap|ied a«d o^sis^ire^ A^ sky, ai»4 # 
i»y ^aififwpta ie ^M^our thw #«eant weqe «Mff^ 
4iiMF(iiAli«& 9ot le^e emm^^ Aey Att Uk^ /kwd 

to the ground. The temperature in the M#an 
time changed together with the aerial electricity, 
and here I may pay a passing tribute to a most 
sensible and elegant instrument, and one which I 
have, for its susceptibility and delicacy, found in- 
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valuable in many of my observations ; I allude to 
the Thertfiom^tre metoMiqtte^ of the late Mon. 
Breguet, an instrument I purchased in 181 9, from 
that ingenious mechanicien. It announces, "with 
invariable certainty, the trcmsit of a cloud over the 
disc of the sun^ and I have in some cases found 
it superior to the Etherioscope of Leslie, which 
I had employed in France and Italy, in 1818, 
and a modification of which, ensuring greater sen- 
sibility, I have since proposed. It cannot be sup- 
posed that the aeronautic spider rises on the 
elastic wing of radiant caloric^ because in such a 
case the insect shaidd not descend in a clear noc- 
turnal sky ; for if this principle be assumed, it 
may safely be stated, that the entire phenomena 
are repugnant to it, unless indeed Mr. B. is an 
advocate for Leslie^s ^^ cold pulses showered down 
from the sky,*^ and which perhaps might drive them 
headlong from their aerial elevation. Finally, 
when aboard of the Royal Adelaide, of 120 guns, 
in the month of July last, at Devonport, the 
officer on board (that ship being in ordinary) 
faiformed me, that he was annoyed with small 
spiders alighting on the ship with a dry easterly 
wind. 



CHAP. VII. 

UK EQUAL DI8TBIBUTI0V OF TEMPEBATUmK— THK 
METEOROLOGICAL FEATURES OF THE CLOUDS 
DEPENDENT ON THEIR ELECTRIC CHARAC- 
TER — DEW — RAIN — HAIL. 

jJessaignes has shown that heat modifies the 
kind and quantity of electricity, that electricity 
is excited whenever any body is uneqnaOy heat- 
ed, and it may thus be considered that an unequal 
distribution of heat and moisture in the atmosphere 
will determine the evolution of the thunder storm : 
we were much surprised at the very rapid change 
of temperature which took place during a thun- 
der storm near the Rhine, observed in 1825; 
the extreme limits of this vibration of tem- 
perature amounted to nearly 14f^ F. and the 
oscillations were exceedingly abrupt: the curi- 
ous configurations of the clouds, and all their 
numerous ramifications and modifications owe their 
being and change to electric power and influence. 
Mr. Howse, a very extensive traveller in the.re^ 
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gions of North America, and among the Esqui- 
maux tribes, and whose ^^ huf ^ is laid down in 
ArrowsmitVs map, mentioned to me a very 
extraordinary phenomenon he witnessed in the at- 
mosphere about latitude 57^ : the entire atmosphere 
seemed like eddies and circles in constant motion, 
widening and falling mto eadi other, and beauti- 
fully coloured green and red, &c. : this continued 
tor mamf houses^ mad wns obser¥ed hf anotlwr ia« 
dividual at the same time, though nearly 150 
miles distant. Clouds are understood to be visi- 
ble aggregations of minute aqueous particles held 
in suspension in the atmosphere, and such may 
cease to be visible from their extreme attenuation 
or dybSusion, or may melt away into the atmosphere, 
b&Bg dissolved, or their destructimi may be effect- 
ed by resolution into rain. We are indebted to 
Mr. Howard for an anrangement and dassification 
of the clouds ; they are comprehended under the ge- 
neral terms, drrus^ cumtdus, and strattis; these 
^iccasionally combine or mix together and produce 
iitfarmediates, as cirro-cumtdus and cirro-stratus ; 
there is also the cumuh-stratuSy and a combin»- 
iion of the entire three, the cirro-cumulO'StriUuSf 
4imlms9 or rain cloud, Generally speaking, the 
iihsee pimple forms of cloud are suspended at 
different degrees of elevation in the order in which 
they are placed, the cirrus being highest, and the 
stratus lowest ; die latter appears generally reposing 
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cnidie vorge of tkelMriiiMi: the dRoa his beca 
called the proUus of llie skieB} finan itB t ntpco l 
nd xapid duuqgea; kia the fintdmd aeen in 
dtear vcathcr : MMaelinea pcaciTleJ and threap or 
fibipu% and ofttiaieathe eadieaemhlcaabroh; thia 
Sam of Ae doad may be oonadered aa at anti- 
podea vitk the mmiM or stona dood, and dij we»> 
tber, easteily ninday ud Imainoiu meteony or 
ahootiiig Btan^ are Hs naoal attendants : the auotf- 
lui is ezliibited as it weie in floecoli or fleeces ; or 
patches, acting occasionally aa skxeena to intecoepi 
the sunbeams : before rain they increase rqodtpy 
and descend to a lower phme in the atmosphere; 
in aome cases they preBcnt hemispherical missse^ 
like alpine ranges with fleecy smemits; are occa- 
sionally seen to eraporate as soon as formed, or 
^^ Agg^ation is formed by numbers of these 
coalescing: thesemodtfications and inosculations are 
doubdesa the effiscta c^ an dectric change : 
when the ctrrus and comulua together form the 
cirr(HMmulu9y they present what Bloomfield hfts 
very el^antly compared to 

<^ The beauteous Bemblanoe of a flook at rest.** 

The $traiu9f agreeable to what has been stated, 
is the lowest of the douds ; it rests on the plane of 
the horizon, or settles on the earth or water ; it 
has been caUed the cloud of night, ascending into 
the atmoq[ibere in the morning, and sinking at 
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night. The dense fogs of autumn and winter are 
referable to the stratus or its modification ; hence 
also misti which is the same thing, and which so 
often shrouds the mountain traveller: the fine 
mists which creep or steal along the valleys in a 
summer'^s evening are generally white, and have a 
beautiful and interesting appearance when silvered 
by the moon beams : when the sky is mottled with 
cirro^tratus it occasionally gives rise to what . has 
been called the ^^ mackarel backed sky :^ in the 
evening and morning it is often painted with 
beautiful colours,— the occasional canvass of the 
most brilliant and vivid tints : diflferent shades 
of purple, crimson, lake, and scarlet, these 
Hre the most prevalent colours: the horizontal 
sun, accompanied by haze, indeed refracts different 
colours at different times: but yellow, orange, a 
golden hue, red and lake are those most commonly 
observed. The cumulo^trattis varies in appearance ; 
sometimes it seems like a cauliflower or a vast 
mushroom, and at other times resembles a range of 
mountains silvered with snow: before thunder^ 
storms the cumuh-stratus becomes reddish. The 
nimbus or storm cloud is thus described by Mr. 
Forster: — " In stormy weather, cumuli may be 
seen rising into mountains, and becoming cumulo^ 
stratiy while long strata of cirro^tratus permeate 
their summits, and the whole phenomenon has the 
appearance of a range of mountains transfixed by 
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the mighty shafts of Giants : after having existed 
some i^hile in this form, they become large and 
irregular, and they get darker by intensity, till 
they seem concentrated in a dense black mass, 
with a. cirrose crown extending from the top, and 
ragged cumuli entering from below ; and eyentually 
the whole resolves itself into rain.**^* The straius 
form of cloud is found to be highly charged with 
positive electricity, and the anastomosis and coal- 
escence of the several varieties of the cloud, with 
their condensation and final resolution into rain, 
are all so many modifications and states of inten- 
sity in their electricity, which, when concentrated in 
the storm cloud, at length pours down its destructive 
elements : the ^^ra^t^ has been seen hovering over 
the surface of lakes, as at Windermere, &c. and 
being attracted by the mountains, has discharged 
its electricity against their sides, like an electrical 
battery. Mr, Glover, the celebrated landscape 
painter, informed me that he had often seen 
this. 

In Dr. Welles theory of dew we are supplied 
with an elegant solution of the problem of its forma- 
tion and preceding cause : the whole phenomenon 
is dependent on radiation : a stiU atmosphere and a 
clear nocturnal sky are necessary conditions ; the 



* Researches about Atmospheric Phenomena, 8vo. 1815 
London, 2d Edition, p. 26,^ 
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iieat rAdiMiog from bodie» on the terrestrial snr- 
face, rednced their tenAperatore below that of the 
atmosphere in contact trith them ; the consequence 
ia a precipitation of moisture on their surface, or 
in other words dew is fcnrmed, and those objeeta 
become finst bedewed that are snpetioT oondnctocs ef 
heat, hence bars of sHret and copper wonld sooner 
be bedewed than those of gold or platinum : it de* 
pends, therefore, precisely on the same prind^ 
which produces the deposition of dew on the es« 
tenor surface of a glass vessel remaining in e 
warm room, when water In'ought immediately from 
the pump well is poured into it. Rain is fofued of 
condensed aqueous particles precipitated from the 
nimbus, and will be more or less violent5 or more or 
less dense in respect to the drops that fall, accord- 
iug to the intensity of the electricity which in«« 
Tests the cloud : for the electricity, when concentrated 
io a rast amount, will finally burst its envelope, 
and in its descent will carry with it the watery con* 
tents of the cloud, and in proportion to the accumu* 
laiion of electricity, and the greater or less sudden 
rupture of the doud, will be the violence of the 
precipitation : the rain which falls has been fte^ 
4uently found electrical, sometimes positively, and 
at other times negatively. Snow is congealed 
aqueous vapour, and occasionally exhibits elegant 
and varied configurations. In the Edinburgh Phi- 
losophical Journal, we have an account of a shower 
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of knuaom saaWf by ihe Bey. Colm Smtii:^^ 
towards the end of March» 18I8> • party of gentle* 
lam were retuomuiglioBteiraxds from B&k Cniachaiiy 
m Aigyleihiie^ when in cnwdng the lake, (Loch^ 
aiwe,) in a boal^ they were overtake by a oi^^alar 
mow atmrm: tfaekke, which was of ghssy smoothneoEi^ 
with their boa^ ciodiesy and all around) preseiUed 
a luminous sutfiue, fioming one huge sheet; oC 
fire ; nor were the caqNMed parts of their bodies 
singular in this respect, for to the eye they aU 
seemed to bum, although without anyfiseling of 
wannth : when they applied their hands to any of 
the melting snow, the luminous substance adhered 
to them, as well as the moisture^ and this property 
was not lost by the snow for twelve or fifteen 
minutes: the phenomenon was doubtless electria 
Hail may be considered as congealed drops of rain, 
generally roimded, containing opaque nuclei, the ex* 
teriot layers or shdls of the hailstone b^ng more or 
less transparent ; sometimes they are of very consi- 
derable size, or rather are fragments of ice of several 
inches in diameter ;* of this description are the hail 
storms that occur in France, Switserland, and Italy, 
and do such extensive mischief to com fields and 

* We wen Infocmed that a geatlemaa soma time ago 
picked up fragments of ice which fell during a thunder storm^ 
in Derbyshire, measuring fire inches in diameter, and others were 
stated to haye beea foond that measured lix inclica in dianettr, 
bMBg A oircuBifereBQe of one half yaid. 
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vineyards : these precipitations of ice arc attended 
with thunder and lightning, and seem the con- 
tents and immediate production of the storm cloud ; 
and though in this country such fatal storms are 
comparatively rare, and their destruction limited, 
still the amount of damage sustained annually in 
Great Britain is very considerable. Such take place 
during summer, or in autumn, and when the at- 
mosphere is in a state of intense electricity ; they are 
therefore partial and local, and necessarily confined 
to those aggregations of electricity in the atmos- 
phere which have been referred to ; and as the 
storm cloud is comparatively limited, and floating 
in a particular direction, it pours down in 
its track the elements of unsparing desolation. 
Now it will be found that some particular cir- 
cumstances determine this discharge of its tem- 
pestuous contents, — a chain or ridge of imper- 
fect conductors, such as the summits of hills, 
or the salient angles and fragmented masses 
of rock ; and when once the integrity of the storm 
cloud is broken, its progress in the heavens is 
marked by a line of ruin on the surface of the earth. 
A few years ago, a farmer in Lincolnshire lost to the 
amount of many hundred pounds by a hail storm, 
accompanied by thunder and lightning, and the 
extent of damage done to the glass of hothouses 
was immense. On the 1st November, . I8S6, a 
hail storm occurred in the immediate neighbour* 



91 



hood of WokerhampCon, by which one geadenat 
alone lost, by the peltii^ of the ^tileaB stoni, 
glass in his hot-houses to the amount of ^150 : 
a sea-gall seemed to haye got entangled in tlie 
Yortes of this stonn, and tdl afanoat Ufidesa at tlie 
adjoining toll bar, wheie it was taken npu Bot on 
the Continent these visitations are dreadfid : in a 
few minntes yineyards and com fidds are left in a 
state of the most complete denndation, and we 
have witnessed near to Yerona, a fidd of Infian 
icom so completely devastated, that it ap pe are d 
as if levelled by the mower^s scythe* The most 
remarkable vtdtation of this descr^tion in oor 
own country, in modem times at least, was Ibat 
which occorred on the Sd Msj^ 1811, in die vi> 
cinity of Shrewsbory ; and as it is, as finr as we 
know, without a parallel in the history of this 
clime, we make no apology £jr presenting an 
account of it drawn from authentic sources: 
it reminds us very much of the scene of de* 
vastation which we witnessed in the Valaii, in 
1818, by the bursting of the barrier of ice 
that pent up an assemblage of waters fed by the 
torrent which flowed from the Glacier of Gietroz, 
and which had fdrmed a lake two hundred feet in 
depth. 

* The catastrophe of 1811 was assigned to 
the ^^ bursting of a cloud,^ and the following 
is an extract from the letter, of a friend, per- 
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aomUy conv^nsatit with the facts :— <^ It look {dace 
on the Stipperstone-HiU, about five o^dock^ tm» 
in the month of May. The appearances preoed- 
ii^ the phenomenon were a hasy atmosphere^ a 
atiUness in the air> and an oppressiYe heat in the 
lower regions, although the hills were unmediaidLy 
after covered over with hail ; and at Pontesboiy^ s 
village about a mile distant fiom the spot, die 
hail Liy a foot deep> and most of the atones mea- 
sured two inches in ebcumference ; the storm was 
accompanied with vivid flashes of lightning and 
loud thunder. The great body of water divided 
before it reached the village of Minsterley ; but at 
Fontesbury, it was twenty feet deep, it caused the 
river and brooks to overflow, almost instantaneously, 
their banks, and extended for miles over the ad- 
joining country ; the damage occasioned by this 
calamitous event amounted in the aggregate to 
££15,000, and fifteen individuals perished. About 
the time of the catastrophe it was evident that the 
air was highly charged with electricity, and the 
cause was generally attributed to the condensatkn 
of the skirts of an immense doud by the ru^ed 
points of the hill with which it came in contact 
The storm passed off in the direction of Won 
cester, and came on there with a tremendous fall 
of hail, or rather firagments of ice> measuring 5 or 6 
inches in circumference its course being marked with 
complete desoladcm. The Severn rose in one hour 
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6 feet, and oootmued to rise to the faciglit of ItO 
fiset; the storm here ivms abo accompanied inlh 
tonents of ndn, eontiBaed peak of Aunder and 
ivnd iadies of lightning.^ We are inlbnned 
that the hail storm did gveat damage at Worcester, 
and that the vindovs of the town-hall were 
battaed to fiagiMBta. Tht foUoiing is a aome- 
wfaitiiiQce detailed aocoiait of die dread eveDt, ex« 
tnaeted bom the Shiewdiury Chronicle, and merilt 
m more permanent record : — ^^ On Mmidaj after- 
noon, a^iolentftonn of hail, thunder, and ligirt* 
ning, 'vms widely Mt, particularly SW. of the town 
«f Sfarewaboiy. The air wis aoltry , the lightning 
my fhrid, and the thimder is described by penons 
near MoMterley to haTs been siniilar to the rqport 
of nuBiy cannon immediately «fver their heads ; 
near the White Grit, hailstones two inches in cir- 
c umfia ae n oe Ibj almost a foot deep. About fifB 
wikioA IP. JL a dk>ud burst upon the ridge of hills, 
€dM. the Stij^ierstones, and a toraoit of water with 
fciesirtiM e fbiKe and dmndering aoond rushing 
dawn the hill aide, swept away aerenl small cot- 
tages Isdongiag to the White Grit miners. Partof 
Ibcvnatbo^ of wnter took a direetion thsoi^ 
Ilabbarly, but the greatest quantity pursued its 
course along the valley, through which runs ihfin- 
jtetley brodc Fwam die vicinity «if Mr. Nailor^s, 
of jBbiKton HiUa, bdldnigsand emrfibmg oi its 
mfy ^aere overwhelmed; and our veadem mqr 
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form some idea of the bulk and impetuosity of the 
torrent, when they are told, that, among others 
which it tore up by the roots, one tree, contain- 
ing about eighty feet of timber, was floated over 
meadows more than a mile. 

^^ Between five and six o^clock the deluge 
reached M insterley, flooding almost every house in 
the village. Mr. Vaughan, a farmer, was swept 
away from his fold, and carried several hundred 
yards through the bridge, where the current threw 
him upon a pigsty, from whence he climbed to the 
roof of a house, and was saved : his sister was 
carried to a great distance, and left in the branches 
of a tree, but so much bruised that she is not ex- 
pected to survive ; not a trace is left of his thrash- 
ing machine or stabling, but three horses escaped. 
Thirteen persons were miraculously saved in the 
Angel public-house : on the first alarm they ran 
up stairs, and when the water had reached the 
second story they clung to the raftiers. The stab- 
ling, with all other contiguous buildings, were swept 
away : in the stables were seventeen horses, and 
they swam out. The stables of the Rev. Mr. 
Williams, and part of the church wall, are also 
carried away : three persons perished in this 
village. 

<^ The next scene of desolation was Pontesford, 
where it is enough to mention its ravages only at 
one spot : at Mr. Heighway^s it burst into the 
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house through the windows, till at length the walls 
gave way, and Mr. Heighway'^s venerable grand- 
mother, aged 88, with two female sdvants, and /i 
labourer, were hurried into the abyss : meanwhile 
Mr. Heighway's wife and another lady climbed upon 
the roof of the house, from whence they beheld Mr. 
Heighway cling to a pole, who was lifted by two 
men upon the bridge, about thirty yards distance. 
Mr. Bennet, an overseer of Pontesbnry coal works, 
and two others, got into a hay loft, where, deeming 
themselves secure, they were in the act of petition- 
ing the Almighty to deliver the persons upon the 
bridge, part of which had just fallen in, when 
instantly the building was swept away, and the un- 
fortunate men were all lost : the bodies of these 
men were not found yesterday. The loss of Mr. 
Heighway, it is supposed, will exceed J&4,000, 
and nearly the whole of his house, except the end 
in which his wife and her companion were saved, is 
destroyed) together with the furniture, stabling, 
bams, sheds, two valuable horses, tan pits, hides, 
bark, &c. and every tree is torn away from his 
orchard : at this place the water was at least 
twenty feet deep. 

<^ At Minsterley, the water was from six to 
eight feet deep in some houses. The house and 
mill at Platt^s green were carried away. 

<^ At Hanwood the damage done in the linen 
mills of Marshall} Atkinson, and Co. is consi- 
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deraUe. The stock of flonr, and the premiseis 
beiongifig to Mr. Bhmer nd Mr. Fickermg Inve 
sustained much ixgvtrj^ and, indeed* it waej he 
said, that erery bridge spad mili wUhtn ibe 
course of the torrent has «ither been desisviyed nr 
jgreatly damaged. Mr. Warter's, of CmekMeafe, 
had one cow carried aiway, and Mr* Buigeis 
aMth^« 

*^ The tonrent following the course eiTAade 
tMPOok, readied Cokham, one of the sobarhs of dbis 
town, mbout halCfiost ten oVlock at nig^ wkk n 
trenendoiiB roaring noise. The csfian and lover 
iXMNDs beloa^ng to the Beym Stan pnHicJwaa, 
and all die hooses ncyoining, weae debiged; iiie 
ntoeet iu &Dnt of Mr. Hulbert^s ftctooy was 
inundated to the d^th cf neady dnree feet by 
im instantaneous gush. At this tine the noise of 
the cnnent was inconceiTaUy dreadful* and ibe 
cries cf -^ hel|> 2 help ! dnovningr Ae., contri- 
boted to Ae horror cf the sound* The Ibvce of 
dns gicat body of nnter rushing into the Smosi 
Aom Meale Bnook actnally turned the cnnnent of 
tbn rirer SeTon, which nsae near the Tingisdi 
bridge four feet perpendicular in ten nMnntea. Mncb 
damage has been done at the Abbey MiH, and 
in ihe gaaien coitignonfl. The feme of Ae 
torrent runntng under Cokhnm bridge nanwd 
«di it a portion of t&e field oooufdod by Mr. 
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Bireh, by which several hundred square yards oJf 
g^und will be lost to the owner. 

'' Ours is but a fkint description of the cala« 
mity and distress which have been felt ; unaccoSi- 
toined as we are in this inland situatioii to such 
sc^es, no imagination can jncture the desolation. 
It is impossible to calculate the amount of proper^ 
ty damaged and destroyed : many hundred thoo- 
safids of pounds cannot recid order, and redeem 
the destruction to agriculture and property of every 
kind. We have heard it said, that,' in the parishes 
of Fontesbury, Worthen, and Westbury, at least 
three thousand ac^es of land were deluged. The 
number at cottages lost has not been ascertained, 
and who shall tell the anguish of many a peasant, 
whose family is now perhaps homeless, and whose 
garden ground is laid desolate !^ This is a descrip. 
tion of a very terrible catastrophe, and we believe 
the picture is by no means overcharged. The 
Stipperirton^s is a ridge of rock, jutting out in 

numeroils' Sinall pbii^ts or edges, which, thotkgh 

f • ... 

they act on the'storm^ cl6iid as so many conduct^, 
iiig poiiltd, yet are impeifect ones without an^ 
channel id darry it to (he earth : they th^r^tbtt 
provoke the mischieiT, wifhodt any power to disami 
it. Now, wHai security hasf that district agdiiast 
the t&peMdt of the catiis^ophe ¥ None whatever : 
it mi(f t>^ a ir6ify t9t& evettty aitd'dne far disltatit 
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in the records of futurity, but the circumstance 
may also be the event of the present season or the 
next, for ought, at least, that we can tell, while a 
double line of paragreles planted on the summit of 
the ridge of Stipperstones would, in all probability, 
we may add certainty, prevent a repetition, and 
save that part of the country from such a tremend* 
ous doom. The preceding account may enable us 
to form some estimate of the extent of the nimbus, 
and of the mighty deluge of waters folded up 
within it — ^the parent of those dread visitations 
which envelope the plain in one mighty torrent, and 
cause the rivers to overflow their banks, and which, 
in a tropica] clime, during the terrible monsoon, 
amid the loud and appalling acdaim of the thunder, 
raise the waters of the Ganges, and inundate the 
plains of Hindostan. We have, too, been in- 
formed of an immense mass of ice, described by the 
natives as large as an elephant^ which certainly fell 
in India : now, though we must allow a little for the 
figures of orientalism, it is an undoubted fact that 
a mass of ice, of enormous magnitude, did fall in 
the Mysore. Our information was derived directly 
from an officer of high rank, long in India, and 
well acquainted with oriental literature ; being in- 
formed by one of the officers at the court of the 
Rajah, that, some years before, siich an event had 
occurred in a village about thirty miles distant, he 
went thither, and satisfied himself of its truth from 
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Ae independent testimony of several of the natives :. 
it was described to be as large ais an elephant, like 
crystal, burning their fingers when they touched it, 
and that in process of time it melted away. This is 
a phenomenon quite as di£Scuh as the meteoric stone 
relative to the theory of its formation, and yet we do 
not believe that our earth is surrounded by a cone of 
such icy masses, floating in the empyreum, and 
can as little imagine that it came from the moon, or 
the lesser planets, that wheel their eccentric orbits 
between Mars and Jupiter, still less from beyond 
Uranus, the planetary boundary of our system, as 
far as determined by modern astronomy. 

The following is an account of a continental 
storm, in the kingdom of Hanover, from the foreign 
journals : — ^< On the Slst June, 18^8, at half-past 
two o^clock, Hanover was visited by a hail storm : 
the hail stones were as large as ducks^ eggs : 
every pane of glass in the direction of the wind, 
and almost every roof, was broken in : the icy 
masses were in the shape of a turnip, and 
weighed three to four ounces each : it lasted 
four minutes, and it was six hours after the 
storm had subsided before the fragments of ice had 
melted. All the windows in the eity and suburbs 
were dashed to pieces: the streets were covered 
with lumps of ice to the depth of a foot; the 

G 2 
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frait hes^Uk off the txeeB^ and the lHraiielie» 
broken ; the birds of the abr killed; all the 
iieighbouring gatdens and fields laid waste ; 
many, persons wounded ^ cattle hilled; and die- 
danui^ incalculable." 



CHAPTER VIII. 

BESCEIPTION OF THE THUNDEK STORK-—— *PEIU 
SOVAL SECURITY IN THE STORM— EFFECTS 
OF LIGHTNING — PARALYSIS CURED*^MAG> 
NETISM COMMUNICATED — BENEFICENT MIK<» 
ISTRY OF THE THUNDER STORM. 

Xhe Nimbw ht^ already been dj^ciib^ as l^^ 
great theatre of the li^f^tning. Before the tliun«i> 
der storm is aimoimeed, we shall pmieive in tli# 
distant perspective borisontal liaes, parallel U^ 
each other : a kind of danse yapour i^e $ llua 
plane beoomea still v^/^e dark and denpe, arcbee 
of clouds rest upon it, the npper pdnts even and 
well defined, but dark and tbreatnoig at t^ir base : 
(SOQietipies this aerial voleanoseems tos well in magni* 
tude by attracting other dtdtuds in itsa ifi&xityf 
which appear to fiJl into it, while at other d^nea ti 
i nc r eases in magnitude withoat any such vlsiUe 
'iC^use : at length the doud is ^lut ini»ei|ioQ ; the 

tb9i]4^ i^Uwd^^J^btWiffi^Mbt md:^ti^ 
dfpcend, islli having $^9^ its wBiistM^y^iiimr 



102 

bus separates into fragments, which melt away in 
the aerial abyss, and discover to us a serene sky. 
The reverberation of the thunder is attributable to 
the irregular surfaces of surrounding objects, and 
by means of these the sound is echoed, and some- 
times often repeated : at sea, from the absence of 
any such surfaces reflecting sound, it is, of neces- 
sity, more regular, decreasing in its intensity, and 
finally dying away on the ear. The succession of 
sounds, therefore, presupposes the existence of 
bodies susceptible of reverberating the sound, and 
the loudness and duration will vary with the situa- 
tion, distance, and nature of the reflecting surfaces, 
without any relation to the interval of time between 
the peals : the same thing is observable in a 
piece of artillery when the discharge is made t 
when the sound immediately succeeds the flash, a 
single explosive report of peculiar sound, or crtzsh, 
is heard, and in this case the discharge has occurred 
kiot far from the observer; the distance of the 
storm may be easily calculated by observing the 
number of seconds in the interval between the flash 
and sound : lightning takes up a very limited 
period of time in its circuit, but sound moves at the 
rate of 1142 feet in a second of time ; thus, the 
number of feet multiplied by the seconds of lapse, 
would inform us of the distance, were the flash of 
lightning instantaneous like that of light ; but this is 
not exactly the case, and it would only be the 






measure of clanger as to the source of lightning in 
the discharge that has already taken phice ; but the 
focal cloud is still moving, ever changing its po- 
sition, and even occasionally appears to be capri- 
cious : sometimes we have thundei^ storms recorded 
fts occurring simultaneously in distant parts of the 
country, which would seem to indicate the electrified 
state of an extensive region of atmosphere. The 
lightning may be elicited from the atmosphere by 
the electric discharge, and the sound be the con- 
cussion produced by the recession of the elastic 
shells of air, and their violent return to fill up the 
void occasioned by the explosive force. There 
seem to be two distinct kinds of lightning, — ^a vivid 
flash followed immediately after by loud thunder like 
the sound proceeding from the discharge of cannon, 
and this is the most dangerous kind : the other 
has more extent of light, and is preceded by roll- 
ing thunder, and we have seen both alternate in 
the same storm. There is a difference not only in 
the intensity or vividness of the flash, but in the 
colour, sometimes it is bright, and at other times 
bluish ; and we remember one night at Sion, in the 
Valais, that successive gleams of blue lightning 
were almost constantly discharged during the whole 
night, the intervals being scarce appreciable. The 
most powerful lightning is that which assumes the 
zig zag form, called ^^ forked lightning,^ which 
whSie it shows a considerable concentration, ex- 
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hibits ^0 the powerful resistance opposed to it^ 
progress by the atmospheric air. The sheet, or 
silent lightning, is the quiet discharge from doud 
to doud, or the reflection of the lightning from 
the bosom of the cloud, which conceals the con- 
centrated point of discharge, and the non-accom- 
paniment of sound may be ascribed to the great 
altitude at which it takes place: and such cer- 
tainly occurs in weather when the clouds may be 
supposed to have attained a considerable eleya- 
tion. The most curious part of their history is, 
that they are always aeen in the horizon, and 
lovdy indeed are the coruscations which blaze on 
the cloud capt summits of the Alps : the flashes 
are brightest when defined clouds make their ap. 
pearance. The greater part of flashes of lightn^lg 
are discharged from one doud to another, having 
an opposite electricity, and , the instances are com- 
paratively rare when the electric fire strikes ter- 
restrial surfaces : in the last case it depends on 
a vast accumulation of power necessaxy to ovjer- 
come the strikhig distcmcey as it is terDpied by. idie 
Electridan, and its efiects are proportional to ijie 
conducting character of the i^edium, and t&e con- 
centration of the mass* in other words, to the 
resistance it meets with in its vivid progress to ^ 
earth, and to the difficulties or facilities presented 
to its final e^pe into jj^e earth. A fipe cpppi^r 
wire may safely conduct it, while ap irpn |i|fj^ 
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mi^bt be dispexsed in^ vapour, and if ibe foxmet 
Fere a mere thread of wire, it too might be melted 
by the torrent of accumuhited electiidty. Occa- 
sionally the lightning ascends from the earth to the 
heavens; we have only once witnessed a dedd^ 
instance of this descripticm, but so palpable that 
we could net be mistaken : the ascending light- 
ning moved in a ^rcU form. In truth there are 
peculiar phenomena on record which sieein other- 
wise inexplicable, such as the transport of a ipass 
pf brick work lifted bodily upwards, and cazxied to 
a distance : — ^tbese may be connected with what 
has been called the returning jatrclke. In order 
to illustrate this, we m^ suppose an arch of electric 
doud in 4;he ;sky extending over a censidernble 
^iju^ace ; if the lightning be discharged at ope 
extranity of the arch, |igfdnst «ome terrestrial jsur« 
&ce, an electric ascent would fdj^ujtaneoyj^ly t{|kie 
place from the ^arth to the other extremity of the 
arch, III order to restore the equilibrium ; this li^t 
is called the ^^ returning stroke,^ The following 
interesting fact was communicated to us by Ae 
Rev. Mr, ^-: during a thunder storm in 1826, ,a tr^ 
at Acton, near Wrexham, the seat of Sir V(^ji^ 
Cunliff^, B.ar9net, was struck by lightning ^4 
^hiv^red Jio qplint^rs ; two of the children pf $h^ 
J|j9V. jgentleman in .^uest^on, wj|th t^eir ptprpe^ w^jpe 
walking at the mpw^nt^ f^ , sp^e ^^9P f^^ ih 
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field where it happened ; one of these children wa^' 
in the nurse^s arms^ while the other walked by her 
l^ide : when the crash supervened, all were suddenly 
lifted wp about two feet above the earthy and 
as suddenly let down again without the least 
harm. This may certainly be adduced as an inter- 
esting illustration of the returning stroke : we also 
received another well attested fact of an ascent of 
lightning from the earth to the sky, in which several 
gentlemen were engaged in conversation during a 
thunder storm, in the open street, when the lights 
ning visibly rose from before them and ascended. 
The thunder cloud is occasionally at no great 
elevation above the earth'^s surface : from the 
jBummit of some elevated mountain the traveller 
has often seen the lightnings play, and heard the 
thunders roll beneath the battlements of the rock : — 
Massena and Souwarrow were engaged in battle on 
the St. Gothard, above the region of the storm, while 
the lightnings flashed and the* thunders rolled far 
beneath them : but in these high latitudes of ours, 
we can form only a faint picture of the terrible sub- 
limity of the storms of tropical climes, — ^truly ter- 
rible indeed are the lightnings which, in the mon- 
soon and tornado, illuminate the sky and its sable 
canopy, and sublime and beautiful are the electric 
iflashes that gild with their reflected corruscationa 
a Mont Blanc, and a Chimbora^o. 
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With respect to protection in the storm, it 
'may be remarked, that when exposed in the open 
country, we must avoid seeking shelter under a tree, 
or by the wall of any building, and agreeable to 
the numerous observations we have made, such 
trees as are insulated, or stand apart ; for instance, 
those in the middle of a field are more likely 
to be struck by the lightning than such as form 
part of the group of a clump or forest ; streamlets, 
rivers, ponds, or other collections of water, are dan- 
gerous and may determine the lightning, which 
would find a superior conductor in the vertical 
liuman frame, and its circulating fluids ; we must 
therefore retire from their banks : if the crash suc- 
ceed the lightning with no sensible interval of 
time, we are exposed to the most imminent and im- 
mediate danger, and. our obvious and best security 
is to throw ourselves down upon the ground, 
and maintain that horizontal position : being 
thoroughly wet will add to our safety, and if we can 
count from eighteen to twenty between the flash and 
succeeding peal, we are tolerably secure. It has 
been calculated that electricity moves with a velo- 
city more retarded than light, and its movement 
estimated at 1950 feet in a second of time ; this be- 
.ing the case, we must deduct the rapidity of sound 
per second, from the sum in question, which is 
1142 feet ; the remainder multiplied by the number 
of seconds between the flash and the peal will de- 
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termne the distance from the observer : — let us 
suppose the interval is five seconds ; then 1950— 
1142=808x5=c4040 feet distance : the noise of 
the thunder is an announcement that the danger is 
over. The umbrella should never be used in 
a thunder-storm: when in the house we must 
not approach the fire-place, for the chimney lined 
with carbonaceous matter forms a tolerably good 
conductor ; last season a cottager was reading by 
the fire, the poker was inclined on the grate, and a 
dog was sleeping in contact with it; the dog 
alone was killed by the lightning that decend- 
ed by the chimney, and was conducted to the 
earth by the poker, while the man escaped, having 
received only an electric shock ; in like manner the 
bell-pull must be avoided if attached by metallic 
wire^* for the lightning has frequently entered a 
house, pervaded the bell wire, and finding no 
escape to the earth, has exploded here, burst 
through, the window, and shattered a tree in the 
garden : in like manner all metallic objects what- 
ever are to be diligently and studiously avoided— 
even gilded mirrors and picture frames : we have 
lately been astonished to remark, in an instance 
where the lightning entered a building, the very 
extraordinary avidity with which it seemed to have 
run about, as it were in quest of some medium of 
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escape fWim the premises; the very naUs in th^ 
door were attacked, as well as those which had 
attached the hiths to the ceiling and partitiim, the 
hinge of the door, and eyen a nail which attach-* 
ed the head of a spade to its shaft was wrenched 
out, and imbedded in the wall : it appeared, in*' 
deed, to have ramified like '^ wild Jire^ and 
attacked every thing in the shape of metallic mat' 
ter, witb a fierceness quite surpriring. Every 
thixq; metallie must, therefore^ be discarded: 
females should even lay aride their nsud work, aft 
iheir needles and scissors might (^lerate as attract^ 
ing points : in one instance, we were informed, 
while a gentlemim was playing on the flute, at 
a window, the silver key of the instrument at- 
tracting the lightiling, the instrument was struck 
to the ground : and while the silvered mirror has 
been disj^aced from its firame, and found unfirac-- 
tured on the taUe, the frame has been shattered 
to fragments: in a house not protected by con^ 
dtieting rods, gilt mirrors, picture-frames and mould-^ 
ings, gold and silver .paper liangings, and bel! 
wires, with the ftimiture of the fire-place, are aH 
(Aindpal olgects in ijhe lists of danger. Liist sea^ 
soil, a female was killed by fightning when about 
to enter the carfi attached to the shaft of a coal-- 
^t in Staffiairdshire, and the shoe-leather was tont 
into fibrous strips, caused^ apparendy, byihe nu<i 
nietous naab Aerein. The centre of ihe rcom; 
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and the middle story of the house are the safest 
points : to recline either on the sofa, or on the bed 
is advisable, and these are the most secure places ; 
for, besides the horizontality of the position, the 
insulation is so complete as to supply all the re« 
quisites of security stipulated by the laws which 
regulate electrical phenomena : it is absurd to 
take refuge in the cellar as some timid persons 
have done, for the lightning may ascend, and 
there are instances on record where the lower story 
has suffered, and the superstructure been safe. A 
medical gentleman told me that he once went into 
his cellar during a thunder storm, and was in the 
act of drawing off beer from a cask, when he re- 
ceived a very violent shock. 

The effects of lightning are very terrible ; the 
agent is resistless ; the proudest moniunents of hu- 
man genius are in a moment levelled to the 
ground, or shattered to their base, hymadryad 
of the woods, — the patriarch oak, shivered to splin- 
ters, and the alpine rock rent into fragments^ 
and hurled from its eagle eminence into the valley 
beneath. And yet this dread agent has a ^' still 
small voice^ which bids the fluids rise and flow in 
animal and vegetable being, and enables the little 
aeronautic spider, suspended by his silken para- 
chute, to ascend to the regions of the clouds : thia 
too is the agent which, artificially applied, has 
made even the dumb to speaJcj as attested by Mr^ 
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Miles Partington,* and under the form of a flash 
of lightning, cured a helpless cripple, as we find by 
referring to the case in the London Medical Jour- 
nal : — a person of the name of Terry, blind for 
some years, in crossing one of the Ijondon bridges, 
during a thunder storm, in the summer of 18S8, was 
struck down by a flash of lightning, and this sin^ 
gular misfortune appears providentially to have re- 
stored the sense of vision. We have a recent remark- 
able instance allied to these cases, in that of the 
New York ship bound from London to New York ; 
this vessel was twice struck by lightning — the 
second stroke effected a very extraordinary cure, of 
which the following are the particulars :— <^ A 
passenger very old, was so much palsied in his 
Jimbs that for three years he had never been able 
to walk above half a mile, and after his embarka- 
tion had never been seen to stand up for a single 
instant : however, soon after the second discharge 
of electric fluid, which took place near to where the 
poor invalid was lying, he was observed with 
astonishment, parading the deck, which he continu- 
ed to do for some time, as if he never had been ill : 
at first he lost his senses, but this did not continue 
long, and the cur« was complete ; he walked with 
ease all the rest of the voyage, had the entire use of 
his limbs when the vessel arrived at New York, 
isnd travelled on foot thence to his own residence."^ . 

* See Bxfoide*! Journal, Tol. 16. p. 187* 
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Not the least remitkidbid ^flbcl of ligbttti^ 
ia ik^' cKHnmnDicfitidil of fnagneiism to umq or 
8l^ : id tbis very aCdount ^e have a mmilAT taet 
dtated> for some of th^^ knives and fotks^ in Ad 
ahi^ wer« pmially fnised, and had acquired Ini^i 
nedo potrerd. The effect produced ott Ilie magti^tie 
needles wtts very remarkable, for although thef 
were aU in the iande toofn, the r^tdl# were diver:, 
sified ; ^in some the magnetic fiction wai tiugmeufdl^ 
in others it was diminished % m sobife it was do* 
stroyed, and in others the poleef wer^ reversed : 
and we also find in rd^ii^ce t6 the latter d^ctun^ 
stance^ that by a stroke of lighttdng th6 t&agaecid 
poles in Captidn Waddell^s compass, as relat^by 
Dr. FraJUkUi]^ were reversed In th^ Triins^ettoffd 
of the Royal Society, No. 167, p. 620, arid No. 
887, p. 67, is the followirig fact on reeord:^^ 
stroke of lightning pa^ng throi^h a box of 
kniveis communicated to them powerful magnetism ; 
arid Mr. Walkor in his Treatise on Magnetism, 
p. 10, n^entions a fstct similar in kind i-^^'In the 
Isbmd of Jamfdea, in the month of September, 
1793^ ote end of my hou^e i^as shatt^^d to ^dced 
by lightning, which killed on6 yotili^ womaii, and 
very much hurt anothei!' ; in a paift of the houis^ 
that had teoetved but little damage, a girl who at 
that time had stood close to the one that had been 
kUledy to<drottt h^rne^i^s 6oott aftei* i the rie^Abi 
stuck all together in her hand so strongly^ that she 
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took the point of her scissors to separate them, and 
so powerfully were they and the scissors magnetised 
that part of the needles stuck to them in differ- 
ent directions, and they lifted up the remainder 
like a thread, each needle hanging by the end of 
another/^ We have also an account of the mag-^ 
netic effect of lightning in the Annales de Chimie, : 
it occurred on the 2M June, 1822, at Toulouse ; 
^^ a tailor was sitting in a chair, near the. con- 
ductor through which the lightning passed ; he 
felt no shock ; but next day, on taking a case of 
needles from his pocket, he found them so strongly 
magnetised, that they hung in groups of six or 
seven together : another case containing five needles 
was lying on a chimney piece^ SO feet from the 
conductor, . and these . were also magnetised.*" 
While the interesting science of electro-magnetism 
reveals to us the principles of these singular re- 
sults, ' they will teach u& the necessity of disposing 
of every thing of a metallic kind from our persons, 
and make us dsiutious in handling them.* We 
have heard of a flash of Ughtning having struck 
knives and forks laid out in a dinner service on 
the table, and the lightning was seen to sparkle 
among them like the phenomena of the Diamond 
jar, or that of a metallic chain when the electric 
discharge is passed through it. 

* The death of individuals may not nnfreqaently hate 
been determined by some sach simple and unsuspected cause. 

H 
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Truly importatit are the advantages subserred 
by the thunder storm, nor can we yenture to cal- 
culate their amount: two, howerer, are more 
obvious than the rest : when there is an unequal 
distribution of heat, its benefieent ministiy tends 
to equalize the temperature, and restore that lost 
healthy equilibrium, which is so important « de- 
sideratum to the economy of animal and vegetable 
life : and as there can be no doubt that a portion 
of ntir&us acid gas must be formed in eveiy 
thunder storm by a reversal of the cheibical con- 
stituents of atmospheric air, as was found in an 
esperiment of die Hon. Henry Cavendish, (who fcy 
passing a series of electric qiarks through a eeo- 
fined portion of this medium, obtuaed evident 
traeeft tof the production of hitrdus acid valour)) 
moA as nitrous aad gas is a most powerftd dik 
mftetant, the thunder storm will tihus tend ta 
detrtonyy the noxious and deadly miasmata thai «•• 
oend from the snrfiice of the grouhd, or are difinlMd 
through the air. Y^etation^ aflter the liiuiidcr 
stona, seems to w^r a more healdi]^ glow and 
lovelier liv^, and die animal frame fcek moie 
dastic, and bnced, and lively ; l4ien the iseeds «f 
disease are floating on the bosom of the «tmot* 
plter»5 th^se germs of morbid natmre «te decoai- 
posed and destroved : and when the frame of the 
atmosphere is disordered, it is restored again and 
renovated, its sickness is healed, and it beats a 
healthier tone than before. 



CHAPTER IX. 

THiTMBEat BeDS—O^llEIB iltTACttMfeKT T0 .tVlllB* 
IXeS^ AMB TO SHIPS tL^ SB A — ^UZ ^ABA^ 

GE&LaS IM^LUEKCB ONtHBSTOBM CLOUS— ^ 

SXTBHSIYB VTiLItT— CHANOB OP eiiflCATB. 

4 

XHu^DBlt or lifhtniiig rods «re xmtellie ban 
Attached to baildk^ for the pvapbae of pre^ 
sesftiBg B ioedium of eseqie td the Hghtniiig; 
▼hi^) whaft it stakes a buildiiig» seixes bn Ihe beift 
oandttctibg nediiita, tadiAost cBifeatpiiflifige to^ke 
torthy and if these are not pi^Tided £>r tt^ ils 
rengeanoe is terriUe, aai wiU be fdt. Tiie qnea^ 
iioli lAteftk&t haUa or psXMs should jtc wmna t e ^ 
.cdnduC^lor, wad onetf stoadjr contested : pointy ft 
iras intended, attract the %hlnhig fibm a 
gi^teir diststoee^ md) as it were, innti^ tUe ap 
proach of the storm cloud, which 8i%ht otheirwise 
pass by im the other sid^, or at Idsstlbat over the 
spot hartnlesdly : biit it was crredoobed^ or ftru 
gotten, that li^tmng feserdses terrttde po#caB ooi 
a Uu&ted irtafiK^e such as a ball, from iSa» 
great difficulty ojqpolied to its entrant by tihe 

h2 
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vesistance it finds under such circumsfaaees^ 
&cts known to ereiy electrician, whtie tbere i» 
no such difficulty of entrance or exit with respect 
to a point ; the difference between the two i^ 
beaut^illy ittustrated in the approach of a ball and 
a point, at the same distance from the conductor of 
an electrical machine in motion ; an explosive spark 
passes to the ball, whereas the point draws off 
the electricity silently and imperce^bly, thus 
provifig the superiority of the point: and as to 
its acting at a greater distance on the stooml 
cloud, this is an immense advantage, because 
it need not be so long as the one with a bail 
at its summit, to produce the same effect, wA 
if the influence of conductors as to the surroondbig 
objects be double (as has been stated) its length or 
altitude, it* is evident ^t die circle of the power 
of a pointed conductor must be less cirouBRcribed 
than one with a blunted surface; We must not 
only provide the best medium as to conduction, ^fbi^ 
the "Passage o£ the lightning, but also afford fad* 
Uties for its entrance and exit, all which in our 
apprehension seem to have been overlooked in the 
construction of conductors in this country. There 
is no . evidence whatever of a point attracting the 
storm cloud out of its prescribed path ; but there 
is evidence of such a cloud momentarily halting at 
the out postSf as it were, of a phalanx of para- 
grelesy there parting asunder, the one pcnrtion 
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filing off to the right, and the other to the left df 
the paragreles. The gunpowder magarine, at 
Purfleet, though supplied with two pointed con- 
ductom, was struck by lightning, in 1778 : and 
there are also instances of two houses ih this 
country having been similaily visited, though fur* 
nished with conductors* ; but more than nine- 
tenths of the conductors attached to buildings in 
Great Britain are worse than useless, nay act a false 
character, and tend to invite destruction on the 
builffings they ere meant to protect and defend. 
Swdi oenduotors are always formed of irouj a very 
inferior conducting material, and worse than all, 
dwy are mostly corroded through with rust, the 
consequence of oxidation ; now metallic oxydes are 
not conductors, and since it appears clear from the 
experiments of Coloumb and Biot, that electri- 
oity penetrates the sux&ce toan inapprecmble depths 
its. conducting character by such superficial oxida* 
tion is utterly destroyed, while the point may still 
operate partially and imperfectly as a point Be« 
sides, we shall find these conductors, as they are 
called, often dislocated, sometimes linked to« 
gether, and at other times fastened to the 
wall by iron clamps or staples, and finally, 
instead of entering the earth, the extremities are 
left to dangle several feet above the surface,, as if 
we wished the lightning to raze the building from 

* All these were of tran. 
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the foundation. Iron is every way objeclionable $im 

the maieriai for a condueting rod, or to fxxm any 

part of it) and we exceedingly doubt the proprie^, 

notwithstanding the high authority of M. 6a5r 

Luflsac^s opinion, of having t]ie conductor formed 

of two pieces, and those d\ffer^t metaU; and 

above all, from the circumstances already $tated» 

of having one of these pieces inm : we are 

stiU more surprised at the recommendatioB of fifteen 

irofii wires being twisted together to form a 

^^ strand,'*^ and in order to prevent its rttstingi each 

wire is to be weU tarred separately, and when they 

^re twisted together, the whole rope thus formed 

is to be tarred again : naw the resinoUs comppsitba 

tar, is an electric or non-conductor, and the (supers 

ficial) conducting portion of the ipetallic ropQ ii 

hereby made useless. When lightning has tt^ 

versed the interior of a building by means of ^ 

bell wire, and that wire has been occasionally fused 

and left its impression on the plaster surfkce' df 

the wall, such wire, we believe, will be found aL 

ways to have been iron : the iron conductor at^ 

tached to the New York already alluded to, and 

which is stated to have been three-tenths of an 

inch in diameter, was fused throughout, a(nd fell 

in melted drops into the sea. Dr. Fischer, as 

stated in the Btdktin Universel, mentions the 

case of an irofi conductor attached to a powdor 

magazine, having entirely failed on several occa- 
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nom ^l presenting tb^ estplosion of lighting close 
by itfi ^4e : he aaoribes thia to its hairing «aquired 
i|ii^eti8m**be found i( nuignetic ! and we vouUl 
ask ia an iron conductor ^er foupd ^er- 
jr'm^ ? QdPtainly 90t He aascxts from bis ^peri- 
ipent^ tb^t irpn when n^gnetized loses mviioh of 
iti^ candu0)ng power for el^rici^: ^ indiviiju^ 
of tb^ nai^e of Abri^am, of Siheffidd, sWes e^ 
(he centriuryi ^ft the conducting profi^y of iron 
is mcr^asc4 by jb^ing rendered magnetic:— ^^ No|i 
^qbis tai|t«|i compoBerf Utes'^-rr^-Vut w^ afe^ sftqiisbed. 
at the rftcominend^tipn of the latter, (o have aSi 
Ugblnipg rods of nwg^etised iron^ as if i% were 
■MUta palter of notqriety that every ro^ cf ifon. 
^ ^;»qment it k raue4 tp the iperticcd pkmCj ae- 
^piires an ip^taataneoiis magnc^c power, — indepept- 
4e9t ^together of tl|a1f which it wQuld at m^ faie 
acquire hj th^ s^rcaffi fjf aimo^pkeruxil electricity 
Ci9i4f^fi(9f% pct^i'^g thrmgh U^ — ^hepce %:.H. 
Sf^fyV ii^cqin^epd^^pn of t^ cowpn^nicatioa i^ 
flsagn^tiain tP st^ |iari^ lyr i^^tiu^flg t^^ t^ iigbt- 
i||ag r9^€;. 

cfpper 4Rneale4 <9r fp^^y and finally pQin);(ed at 
tb^ e^^qiky ; the st^iax ^ay |be )ialf an mch tl^dc, 
a|i4 itn fUfRin^ fise ^erfX fe^ al^vp t^M? highest 
pift <)f l^e buililHig ^ whi^h it kllffi^ ' thfcon^ 
dup^ s]^Pgl|d ^ atli^ehed to the building 1^ be- 
i^g thT(Sf¥M tbrpugh wedjf^ 9f baW wood, apd 
when within a few feet of the surface of the ground 
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IflHice off at an angle, and finally terminate 
in a well, tank, or some wet place beneath. 
M. Gay Lussac proposes to elevate the conduetor 
fifteen to thirty feet above the buikling ; we coa- 
fisss we do not see any such necessity, for though the 
esqperiments of Messrs. Rotnas and Charles go to 
prove that the efficacy of a conductor will be in- 
creased in the ratio of its elevation, it must not bd 
forgotten that the resistance of a conductor in- 
creases wtth its lengthy and therefore, we think it 
decidedly better to use two instead of one where^ 
the extent of building requires it, and not to have 
die conductor longer than necessary : as to those 
conductors which terminate in several spikes at 
all angles with the horizon, and those crowned with 
balls, surmounted with points ^^ like quills upon 
the fretful porcupine,'^ as in the Botanic Garden 
at Liverpool, we doubt their propriety, though 
if they were attached to separate stems we should 
advocate their utility : the following seem reqmsite 
conditions in a good conductor : 1. A finely pointed 
summit to offer an unresisting entrance. 2. A suffi- 
cient length to anticipate, as it were, the descending 
electricity, and receive it on its summit before it 
could reach any part of the building. 3. A supe- 
rior conducting power in the material of the rod 
to facilitate its passage to the earth. 4. A suffi- 
cient thickness to prevent its fusion, which we think, 
however, will greatly depend on the resistance it 
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has encounitered' in ent^ng the conductor, and 
fiofljly^ % safe oondiictioii to a well, or moist siufitee 
below ground. As remote parts- of ^tensive bttild- 
ings have been strude by Mgh^ng> at distances 
tfappee or four times the length of the conduetov^ 
it jb evident that its power is circmMisribccL 
in its influence, as may easily be believed^ 
and experiment seems to prove that this influenee 
essiend9. to a raditis double the length of the 
lightning rod ; that is to say, the influence of » good 
conductor attached to a tower ISO feet high, will 
extend to a distance all around of S40 feet. While 
we should much prefer the conductor being attached^ 
U> m insulated rod, altogether separated from die. 
building it is intended to defend, we, at the same 
time, require that there should, in ofl eases^ ^ be 
more than one conductor, and in many instances, nft 
in gunpowder magazines, the q)ace hedged in hf. 
several : flanked by such a circumvaUaticm, like the 
dty defi»ided by the redoubt or the bastion, an 
ample security would be provided against the 
attacks of the storm — ^in the case of paragreles, 
however, a more multiplied array would enhance 
their safety, and it would be better to guard 
doubly the avenues of danger, than by diminish- 
ing the number of sentinels to incur even a posA^ 
hUity of risk, — a perfect and absolute security is 
certainly attainable : we do not think it necessary 
to enter more at length into Mons. Gay Lussac's 
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views ckf oendttctoTi, as they differ in mmy respecM 
firom our own, as may be infisq^d from pare- 
oeding obsorvatioiDs, sB/i tbey are nol maleKially 
diffo^ent from those we examined in 18i{5, aa 
aittached to the two extremities of the. Mm^on 
de Force at Lausanne ; the conductor here was iron, 
Mrith a gold summit : it entered the earth dirough a 
though or box filled with chekra^, to pr^v^t of, 
AU part the rusting of the iron, and fin^y lapd* 
ed in a well under ground. 

The conductor we are about to reoommend la 
Qomposed c^ four softened copper wires, formed int^ 
a fasciculus by copper rings, these wires are sepa- 
rated at top, and t>ent from the (;entre outwarda, at 
about an angle of 45^ with the horiaon, they are 
ekv^ted several feet above the highest part of the 
building, and are threaded through wedges of wood : 
a^ about two feet &om the suafyce of the gvo«nd 
tbey £^nce off at an angle, and terminate below the 
surface in the moist subsoil : the ^irea should dU 
verge here, to allow the more veady diiiitton and 
format escape for the fightning ^ this may be caUcd 
the root of the conductor. The following plas, we 
think, will eompletely obviate the necessity of hav.« 
ing a gilded summit, ^d may be ooneeived 9a in.* 
taras^g i^plioatien of the priaeiple of vdtaie el^ 
liicity !— Let the wiree belpw ground in eoi|tact 
with Bftdsture pass through a cj/linigp ^zinc^ 
b^re they £veige to form the root, the eepper 
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wires will in this ease always leflaain free fWtti any 
exidalion. The diameter of eaeh wiie we re- 
coBamend to be one-fiftb of an inch, whieh wouM 
give a cireamference of three-fifths to eaeh wire, 
a^d an a^reg^te conducting superficies of two and 
twoh^hs inches. In this arrangement we have four 
points, and each point Its respective stem ; a pointed 
eondoctor only acts as one pointy irrespeetiTe en- 
tirely of the size of its stem, while multiplied points 
act in the ratio of their numbers. The tower of a 
eJhurch might be supplied with two such fiisdculi 
diagonaHy, or at opposing angles; if the tower be 
1^ feet high, we calculate the expense of each at 
about £6. 68 : the influence of a conductor at this 
elevation would extend to a distance of 940 feet in 
every direction, and if there are two of this length, 
the distanee apart and seeure might be 480 feet. 
We doubt the propriety of connecting any of the 
metallic appendages of the roof to such conductors, 
as fr^n their superi^ altitude and eminent eharae-' 
ter M eondocting media, such would be superfluous, 
Mid might distract the Mghtning in its progress. 
One of such conductors attached to a vessel with a 
sittgle mast will be feuad a suffidoit proteetbn ; but 
m the case ef a ship, there should be one attached to 
the main and another to tide mizen mast ; and fhmi 
diebfiexilnHty, their fixation, it is presumed, irovltdt 
not interfere with the ^orations of the ship : we 
weuM further recommend that the united wires 
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f»89 tibrottgh a wood^ cylinder, glazed inside 
vilh dliell lae, and inlaid in th^ dedc : the extre- 
mty of the wires being brought at length in omtact 
with the copper sheathing. It has been usual to 
attach metallic chains^ and these only occcmoualb/y 
to the mast ; but such are hasardous appendages, as 
the lightning would find considerable resistance in 
deacending by these links, since it is known that if 
IFe p^s the eleotric discharge through a chain, an 
^plpsion and oxida.tion takes place at each link of 
that chain. In conductors formerly attached to 
the masts of ships, a spindle was employed, and 
^s connected with a chain of eyed rods, . passed 
Overboard by the deck into the sea ; yet even 
this inefficient apparatus was erected merely on 
the approach of a storm. Harris's plan, cer- 
tainly better, consists in attaching to the spindle, 
whidi surmounts the mast about three feet, a strip 
of copper, three to four inches broad, and one- 
eighth of an inch thick, by means of metallic nails. 
Us entire length, finally passing through the keel- 
stone, by a copper bolt, into the water. Lieutenant 
Green appears to have called in question the utility 
aad efficacy of lightning rods altogether, but this 
opposition, as far as we can discover, rests on 
an entirely erroneous and false estimate, founded 
on the phenomena presented by conductors, ' as 
Aiy are , called^ but which is a complete misno- 
mer ; the material is any thing but what it should 
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be, while hsconsiniciion isft compleft^ vioMoA^^ 
the known kws of electricity r moreover, tho iii^ 
iluence of the best conductoif cannot be expected to 
circflmscribe an unlimited sphere, for this word 
surely an unreasonaUe deduction, though it appesri 
in many cases to be taken for granted. Let it> bo 
remembered that the number of tolerable lighinmg 
rods in the three kingdoms is extremely limited, and 
we have personally inspected the greater number of 
them. Lieutenant Greenes proposition^ however^ 
we suspect will not find an echo in any one at «D 
conversant with practical electricity : according to 
his plan, a spindle attached to the mast head is to 
be continued down to the cross trees, where it - wHt 
'^ spit oot^ into the air ! — Veleat guanfumy S^c,^-*^ 
Powder magazines should be supplied with a dv- 
cuit of paragreles forming a double line. 

The term paragrele implies that it is a saftu 
guard from hail, as paraUmnere signifies a protec- 
tor from the thunder storm. The paragrele is m^ 
tended to disarm the storm cloud of its vengeance^ 
by withdrawing its electricity, or altering its eleotrio 
character, and thus prevent the precipitation of 
hail stones or fragments of ice, (for they sometimes 
rather resemUe the latter character,) and we have 
stated that the formation of hail is an electsie 
phenomenon. It is even so with the thunder rod, 
which disarms the lightning by presenting a ta«diiiikk 
of escape to the earth : these depend dn the same 



126 

pfmeSjieB^ and inuBt neeessttrily stand or fall toge- 
ther ; both may be said to destroy er to modify tlMet 
strhctiire of the storm eloud, and of coiirde its coii^ 
tents are either softened down to harmless pre^pi^ 
tatiims, or prevented firoin falling by idbe sohitieii 
of the thus attenuated and dkfuied doud^ in thd 
ambient air ; for the intensity of the included elec- 
tricity will hare a refer^ce to that of the lighlaiilig'^ 
'irhich flashes from it, ot to the destruetive density 
of the rain and hail which fall. A storm doud 
ils the more dangerous^ as its elebtrici^ is con* 
eentrated, and in proportioxi as this electrici^ is 
withdrawn by points, the more difiuse and attenfUated 
it bedoroes, and of necessity the more harmless it 
is. A storm cloud misty be considered a natmal Ley^ 
den Jar, or electrical battery. 



DESCRIPTION OF THE FIGURE 

FORMING THS FROXTISPISCS. 



A. — A pole of wood, which may be fvom 35 to 
50 feet long. 

B.*-*The earth into which the pole is fixed to 
th^ depth of about 3 feet. 

a.-— The termination of the brass wire : it is 
8 er 4 inches higher than the summit of the pofe« 
and shairpened to a point. 
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^^^The brass wire attached t^tht prieiattt 
its Bxtent) restiiig in a rimOow groore dmrtidled in 
the weod: dns ham wire should bet Uxrat dii#- 
tenth of an inch in diinaeter* 

i7.-^Sniall rings which fasten die wke tn the 
pote, and prevent its di^dacement. 

d.-^A mall transTerse pm, whieh secusfes the 
conducting wire at the bottinn of the pole. 

e^-i^Thorm^ brambles, or Ibrse surronnfingtbe 
pole, to secure it from injiny^ or prerent an ineas* 
tbmi a^plwch. It may be added^ that the wood 
should be vaiteidied to piwerve it f^A moktive^ 
and the bettar to insulate the tondubting wire, while 
that part of the cube which enters the earth should 
be charred to preveilt dei6ay* 



We caleidate tfaiat each paragjrl^le shoidd not 
eosttaot^ thaujSivor siw ^hiUrngs^ and agreeable^ 
to A l^mttrlcwe ha^e alteady made on lightnoig 
rods, and which e(|ually afiplies here, A^y nmst he 
planted twice their length apart. If they are 86 
feet ldi%, ihm the disi^iti^e between the poragreleB 
should be 140 fe^t, allowing a radius of 70 ftet 
to ^ae%y atd iff 60 feet long, they should be planted 
fidO f<^et apan.'^Mons. Crud, of Malssa Lenau 
batda, traces them c^ren 460 feet apart, but tini 
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distance is, from our preceding obsiervations, 
evidently too great, unless their length exceeded 
a hundred feet. Faragreles are extensively used 
in Italy, Switzerland, and France, to preserve 
vineyards and com fields from the destructive 
effects of hail storms; — the opposition they have 
met with is gradually subsiding ; hostility to their 
erection is rebutted by the powerftd argument of 
their successAil agency, and their erection generally 
extending : superstition has regarded them as 
opposed to the providence of beneficent heaven : 
— ^we must leave ignorance to contend with the 
cloud which bounds her dark horizon^ and 
suffer her to brood over her imaginary ills, or 
combat the spectres that haunt her vision, rejoicing 
that our mind is happily of a different temperament. 
The storm cloud is bounded by laws and lines of 
demarcation, which it cannot violate or successfully 
contend against : the seal of the omnipotent fiat, 
appended to the interdict, ^^ hitherto and no fur- 
ther, and here shall thy proud force be staid,"^ 
cannot be broken, and the investigation of these 
laws may lead us to a practical application of the 
principles we discover. Prior to this happy 
application of scientific truth, the only method of 
warding off the devastation of hail storms con- 
sisted in dispersing the coming cloud by the dis- 
charge of cannon from the mountains. . The fol- 
lowing is a more questionable method of protec- 
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tion:-^< Tfae^ was a magicid and fflip^rsti&ms'iUie 
of these sweete-watdr-tortoyces agvpst'liayle, tot 
if a man take one of these in his zight Jiailid, and 
canie it with the belly upwards rouiid about his 
Vineyard, afad so xetuniing in the same manner 
witH it, and afterwards lay it upon the badce, so a6 
it dannot tuhie on the belly, but remaine with the 
fkce upward, aH manner of clouds should passe 
ifrer that place, and never empty themselves upon 
liuit vineyard.^* 

Itv appears that paragreles were attempted in 
America on the princijAes of Dr. Franklin, in the 
yei^r 1819, a'nd wiih boae^ted success. They haire 
passed from the new into the old world, afad now 
prevail on the continent of Europe ; in its origijoal 
form it consisted of a pole surmounted with a 
point of brass ; from its lower extremity proceedSd 
a straw rope, with a strong linen thread twisted 
throughout its extent, founded on the fact^ Sigl 
B^ccaria had discovered that a linen thread would 
conduct electricity, and it is eVen used to suspend 
die'pitii balls in our Electroscopes; while Volta 
proved i&d; straw was a conductor, and' sxidi iii 
used in the Electroscope that bears hiiB name. The 
fi^aie in the frontispiece tepres^te the X*«agid* 
in its most improved form, and as it' is now used 

in'the Caiitoh de Vaud, the Bolognese tbrtiibriei^' 

. . r. 
* The History of Serpents, &c Topsell, London, folio, 
160a, p. 287. 

I 
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the Lombajrdo- Venetian kingdom, &c. Mon. Crud 
has the merit of having established them in 
the Bolognese territory, Beltrami in Lombardy, 
and Professor ChaTanne& in the Canton de Vaud ; 
and we had the pleasure to discuss the merits of 
the question with the latter, who was gratified with 
the decided opinion we expressed in their favour^ 
and which was formed from the moment we had 
witnessed their erection in Switzerland : Profes- 
sor Chavannes had encountered great opposition 
and hostility. The paragrele which, has been 
figured, and already described, is that recommended 
by Signor Orioli, Professor of Natural Philosophy 
in the University of Bologna. 

Pinnanzi^ of Mantua, as early as 1788, pro- 
posed the erection of numerous metallic points iu 
the fields, for the purpose of depriving the clouds 
of their electricity, and thus, preventing their re- 
solution into haiL Many S9avans entertained the 
proposal as exceedingly plausible, especially those 
of the academies of Dijon and Arras : similar 
opinions had been sustained by Guinard, Buissant^ 
Morveau, BerthoUet, and since that period by 
Bosc, and Le Normand. A few years ago, M. 
L^Apostolle, of Geneva, endeavoured to modify 
the erections proposed by Pinnanzi, by the sub- 
stitution of straw ropes only ; but these were found 
to be insufficient, and had fallen into discredit 
and oblivion, when Monsieur ToUard^ of the 
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College of Tarbes, in France, in the department 
of the High Pyrennees, revived them in a modified 
form : his plan was to erect poks of willoir, pop- 
lar, pine, chesnut, ftc. -armed with sharj^ened 
braiss points, attached to a rope formed of ripe 
barley, or rye straw twisted throughout, in the 
manner recommended by Sig. L^ApostoUe, of 6e- 
neva^ and contended, that he had thus sue- 
ceeded in securing a territory of ten Communes. 
These, interesting erections have been attacked and 
defended in France, Switzerland, and Italy : the 
Nouveiliste Vatidois, of August 16th. 1825, very 
wittily observed, *^ Les paragr^les n^ont que bien 
tenus : on les attaque partout k Paris, k Berne, k 
Zurich. La grde settle les ipargne^ Notwith^ 
standing, however, the opposition which the pa- 
ra^^les have met with in France^ we find a recog- 
nition in their favour, in a formal report presented 
to the government of France, by the Linnsean 
Society of Paris, recommending their universal 
adoption.* 

We shall now select some examples of the 
phenomena they present, and their successftd 
application. Sig. Perotti, of San Giovanni di 
Cassara, informs us, that having planted para- 
greles on an extent of 16,000 perches, he found 
that his com fields and vineyards had sustained no 

* Sapport nir I'atiUti det FaragrilM, &c Farb 8ro. p. 1. 
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duatage, ihawgh Jburieen storms had passed orer 
diem, and fell in full fury on the neighbourmg' 
lands of Valvasom, Baguarola, and Savarganna 
^ In the Gazzetia di Bologna^ of the 17th July, 
I-824, we are presented with several very curious 
phenomena connected with paragreles, and com- 
nunicated in a letter, addressed by Dr. Joieepk 
Astolfi, to Professor Orioli. On the 19& June^ 
18S4, a hail storm, accompanied with thunder aaid 
lightning, came from BentiToglio, opposite Altedo, 
and its route was marked with devastation, but 
when it approached a district supplied with 50 
paragreles, the storm cloud became singularly m^ 
dified, a trifling quantity of hail fell about the 
outer line of the paragreles, but between the se- 
cond and third line, it fell of the conmiency.cf 
snow. This tempestuous eloud which arose from 
near Bentivoglio, moved oh in another directioi^ 
and so soon as it arrived at the property of CounI 
Chenef, protected by paragreles, it was sud^ 
denh/ dissipated, after destroying the intennediate 
country in its . progress thither. On the S4th of 
Jtuae, 18S4, a stormy doud from the vicinity of 
SanPietro, in Casside, rose, about ten o^dbckA.M. 
it directed its progress towards the Dudi^ of 
Galiero, destroying wlih hail the lands over whidi 
it passed ; here, however, it encountered a ^< parL^ 
of paragreles, on an extent of about 10,000 acres. 

Tbe.haU. ceased^at tb» point^^ and jsaow alaii# fidl : 
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QOntmuing its neivement, the storm cloud fina%. 
encountered, in the Commune of Altedo, the dis- 
trict supplied by Dr. Astolfi ; it seemed now to be 
considerably agitated, was observed to sink con- 
nderaUy, and finally to vanish away, after a fall 
of rain. We find also in an official notification to 
the Milan govemmeni;, by the GoTifidoniere of 
San Piefr^f m Cc^alcy (Signer Grandi,) that, 
during a severe tempest of thunder and lightnings 
be went out to reconnoitre the efiedts of the para- 
greles^ and obiserved the electric fluid pUtying, 
round thdr summits in graceful curves (courbes 
graxAeuseSy) whUe in the adjoining fields the 
lightning did much mischief. I^ett^s of a still 
later date, state that a line of storm clouds dSdrmed 
beyond the districts supplied by Messrs. Bnmeti, 
Astolfi, ftc. ho sooner approached the pamgreles 
than they suidc to a lower plane, lost the peculiar 
colour^ which the peasants know firom cosdy ex*, 
perienoe, is the feature iDf a severe stormy became 
white, predpitated-sBOw, andfimsbed in adiower 
of rida. 

A report on the paragreles hlw be^ made to 
the Academy of Sciences, at Paris, f«v<iur»ble I0 
them, and even a society of asstiranee against 
hail is already founded on a belief in their efiiqaoy* 
By order <^ the Sardinian government^ the 
Royal Society of Agriculture of Turin appointed 
a commisnoB to inquire into all that had beea 
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said or done on paragrcles : 1467 paragreles, it 
appears, were placed near Chambery, on a chain of 
mountains from their base to their summit. On the 
5th of August, 18^5, a violent storm took place, 
which extended exterior to the pale of the para- 
greles, but no hail fell among them ; beyond their 
sphere, however, both hail and thunder were 
abundant. It appears also, that on the 11th No- 
vember, 1825, a proprietor who had only four 
paragreles, each S2 feet high, saved his lands from 
a violent storm which fell on his neighbours. 

Mons. Baron Crud, in a letter to Professor 
Chavannes, dated 19th July, 1824,* observes, that 
in the preceding month a storm cloud appeared, 
toward evening, to stretch itself over the paragreles, 
and was attended with frequent lightnings, and 
altogether formed an undulated horizontal line : 
it finally rose into the higher regions, none of it 
extended toward the earth, and he observed that 
the lower regions of the air seemed to be deprived 
of their electricity: on another day, he continues 
to remark, a hail storm fell in the territory adjoin- 
ing the paragreles, a sprinkling of small hail &11 at 
the first line of paragreles, but none whatever be^ 
yond that point i on two several occasions, he 
adds, it was observed by the country people, that 
when the storm clouds approached the paragreles, 

• Feuille du Canton de Vaud, p. 277? &c- 
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ihey parted in sunder and passed by on each side. 
All these taken together form such a host of evi- 
dence as to be irresistible. When in Switzerland, 
in 1825, we every where received confirmations of 
their complete success, nor could we find a solitary 
proof of a single vineyard or corn field through- 
out, supplied with paragreles, at all injured by 
hail fittorms ; but, on the contrary, a few miles from 
Neufchatel, where, from superstitious motives 
paragreles had not been erected, the vine- 
yards were totally destroyed by hail, while those 
supplied with them were wholly unir^ured. We 
must, therefore, reasonat)Iy infer that these extra- 
ordinary exemptions from destruction are the pur- 
chase of this practical application of scientific 
truth: the shielded districts were in the very 
tract of the storm cloud, nay, it passed over them 
harmlessly, or if it halted in its progress, or 
hovered over them, its depositions "were of so soft 
and mild a character that they were powerless. We 
in this country, can form no conception of the 
dreadful devastations occasioned by hail storms on 
the continent. Incorporated societies are formed 
for the express object of insurance against hail 
storms, but we venture to predict that, on the para- 
grele being universally adopted, an epocha not 
very distant, such companies will be found unne- 
cessary', and already an immense zone of para- 
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greles protects the territories that skirt the line of 
thePo. 

We shall now proceed to detail 9ome theo? 
retical illustrations of the action of the para- 
greles on the storm cloud; but were we ur^cMe 
to accomplish this, the testimony of fi^t woyld 
certainly command our vote in their favour, and 
facts will maintain their commanding attitude 
irrespective of all theory : it seems dearly proved 
that TiaU is an electrical phenomenon, and it has 
also been decided that lightning rods have 
protected fields from the devastations of hail, 
while adjoining fields have suffered, and on this 
principle, ^ Mr. Williams, some years ago, pror 
posed the erection of lightning rods in our ow^ 
country; but we would much prefer ^ army of 
paragreles to lightning rods placed at great disr 
tances : the influence of the latter has be^ liipit^ 
to a radius double the length of the conductor 
merely, whereas the multiplication of points, a9 ia 
paragreles, and their short distance apart, supply 
every desideratum wanting in the other, not to 
mention the vast expense of lightning rods, which 
would completely preclude their adoption. If 
an insulated thunder rod can discharge the storm 
cloud of its forked and fiery elements, and scatter 
its parts to the four winds of heaven, a Jbrtum^ 
paragreles, or pointed metallic wires, infinitely inul- 
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dplied, and extending orer a vast aus&ce, mpsl 
exercise a power infimtely greater. By means of 
rain or hail, the electricity of the doud deso^O(|9 
to the earth, and these are more violent Sn fxo^fOK-P 
tion to the electric power treasured up in die .doud^ 
and the resistance opposed by the atmosphere: 
hail and rain are therefiHre the conduit pipes by 
which this disdi^^ge and descent aie effected, but 
these are very imperfect conductiHrs, and it folhxva 
that in presenting a superior conductor in the ioatm 
of a point, the lightning will prefer a descent by 
such a channel, and thus the electricity whicb 
aggregated the cloud bdng withdrawn, it sepa- 
rates and dissolves; a series of points therefi»e 
draw off the accumulated dectridty in rilenft 
capillary streams, attenuated to their ultimate de* 
gree, and it hence follows, that the watery mass, in 
its cloudy res^roir, will experience a similar and 
conformable attenuation, and then, of necessity^ 
will fdlow its resolution into gentle rain, or its 
congealed counterpart, snow. It is a matt^ of anzv 
prise that extensive conducting surfiuies are seldom, 
if indeed ever, injured by lightning, and we sua* 
pect, when they are struck, it will be found to he 
connected with some point more deyated th^n 
the rest: the copper roofs, so extensive in th« 
range, in the great Dock-yards of Devonport and 
Portsmoudi-Hirsenals and armouries, iron atores, 
cast-iron^^ forges, &c.— iron bridges, and the like, 
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are sufficient proof: the most extraordinary 
evidence of this kind I ever «aw, was that of the 
gunpowder magazine at Chester, which was actually 
roofed and surrounded by a chevaux de frize of iron 
spikes, for its safety ! we believe that this extra- 
ordinary arrangement has been since altered. These 
severally concur to prove that a multiplication of 
points, or extension of conducting surface, tends .to 
attenuate and diffuse that electricity, which would 
otherwise in a dense and concentrated form, be 
mischievous in an imminent degree. Hence in large 
cities or towns accidents by lightning are rar«, and 
when they do occur, are determined by some ad- 
ventitious . circumstances : in these cases, the 
aggregate of chimnies supplied with fires, or 
lined with carbonaceous matter, supplies the 
place of multiplied conductors: the destructive 
effects of this formidable meteor being reserved 
for the insulated mansion or the tree, or the 
solitary cottage. If an insulated rod be pre- 
sented to a dense aggregate of accumulated elec- 
tricity, it must enter in one united torrent ; but if 
this were supplanted by numerous distinct rods at 
a certain distance apart, it is equally obvious, that 
by affording so many distinct channels for its escape, 
its intensity and force would be subdivided in the 
ratio of their number : in the former case it is an 
unbroken wave, and in the latter instance parted 
into many fractions : united strength in the one. 
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and in the other it id enfeebled by division. 
Suppose a small pail with water were appended to 
the conductor of an electrical mac^ne, ' having 
an orifice too fine for the water to drop from it, 
we should find, on electrifying this pail, that the 
water would be discharged in minute streams 
through the orifice in question : if we now present a 
point to the conductcnr at a certain distance, suffici- 
ent to withdraw only a part of the electricity, in 
this case, the discharge from the pail would be 
diminished in the same proportion, and the stream 
or streams will be still mpre minutely divided than 
before: let us suppose again iiksX several points 
are presented to the conductor sufficient to effect 
at the former distance, a complete and entire dis- 
charge of the electrified surface ; in this case, no 
water whatever will flow fix>m the little vessel. 
A sponge saturated with moisture, attached to 
the conductor of an electrical machine, and thus 
operated upon, affi>rds a very good elucidation of 
the storm cloud, as affected by the paragrele, and 
it explains, we think, in a very satisfactory man- 
ner, how that, though beyond the periphery which 
embraces the field of paragreles, the rain may be 
violent, and the descending drops of considerable 
magnitude, or, being congealed, form hailstones or 
fragments of ice ; yet are modified into gentle 
rain or snow as soon as they come within the pale 
of the paragreles, and when immediately over the 
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ceaatcd chmaua: de Jrize, where a fittdcnhis ef 
mu]i;^lied points efiSscts tt tH)iiip]ete disefaaxge di 
l&e dectricily txf the cBtorm cloud, aend of eoune 
tjhat :of its a^regffibsd contents determined iiy it 
This theory of tiie paragieles we offer as one every 
way satisfactory to oiir own minds, and on tins 
pnncqile it was we contended for the ntiUty of 
the pamgreles from the moment we witnessed 
their application in Switseilandand Italy. 

We shall mow proceed to ayery transient £zani. 
nation of aome of the chief grounds of theoretic cp- 
pamium to ihor atility, pn^mising:, liowerer, that 
this is not, as a Frendiman woaM 4erm it, " une 
question, des mats^ hut one which most he de^ 
termined t^ the Toice of evidence, and the 
amount of £u;ts ; and there is not a sciiiaryJbMwre 
iJiat can be produced against than. The antagonisls 
to the paragcele have asked what effect can be 
expected from brass wires of only a line in thick- 
ness,* attached to poles diirty*five to forty feet 
long, while the strongest bar of iron, properly 
adijusted, only acts in a radius of fifty fioet ? Our 
obje^ions to koriy and the grounds on whidi those 
objections are founded, have been already stated, 
and a bar of iron may be thick enough^ and (inde- 
pendent of its innate inferiority as a conductor, 
i:endered still more so by oxidation) be at the stfne 
tim^ vastly inforior to a very slender rod of 

* A line may be considered as 1-1 2(b of. an iac^b. 
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eopper:; moreover, the extent c^ thr iBditi8>of 
influrace has no relation to the mtus of the 
conducting material, but its lengthy while itsconL 
dnctibilily wiU be paramonntly influential; Wei^ 
diere only one paragrele, it could not withBtHad 
the acouraulated'fhroe of the storm, but tb^Bbe^ 
ing mangfy its electric power is divided' into many 
minute ramifications,-^-* &ct which is proved itt 
artificial electrici^ experiments. It is i^ain com 
tended that paragreles to be ^oientand suceess^i 
fid, should pr^t^^n^ the accumuJaHon of electricity 
IB the storm cloud : now this is not- thdr eharaoter ; 
they would, it is true, prevent the ^»mation of 
any storm cloud cAove them, but these mes8en|fenl 
of destruction come fircMn a&r : ihe cloud, long be^ 
fcnre its approach, has heea already charged^ with 
electricity; the paragreles sinv^y witfadmw, as s^ 
many oapillaiy cbannels^ diat electricity on whidt 
iw destructive features as a: stimn: ckmddepend; 
Passing over many trifling objections wfaidi have 
not the slightest pretence to.' legitimateinflaence^ .we 
may advert simply to that founded on the akUude 
of the clouds, which has been stated' to be from 
S,000 to 10^000 feet ; how^ it has been triuan 
I^antly asked, can a paragrele act upon or afl^ect 
a» doud at thts-devation? These individnals ooiv^ 
tinoe tofo^et, in their blinded asaal, that die lights 
ning'of the doud at^this assumed^ devatien has 
oftm> eing^ out a ooaducting medium' ftoni 
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among other diversified objects, and by it been 
conveyed to the earth, and a human being, no 
lofty otgect surely, in the middle of a field has 
been selected by the destructive meteor for its 
victim. We have already adverted to inatanceH 
wherein electric gleams have appeared at bo great 
elevation on conducting points, and could add to 
their number by evidence cdlected both from an- 
cient records and from every day occurrence: we 
have^ stated, that during thunderstorms, the metallic 
points of the fire-arms in the armoury of the 
Tower of London have been noticed to gkmce 
with electric fire, and circumstances of a similar 
kind have been recorded. Pliny, Livy, Caesar, 
and others, record curious facts of this description : 
the most interesting circumstance connected wiA 
these phenomena we find in the last mentioned 
author : In the month of February, toward tW 
second watch of the night, a dense doud suddenly 
approached, accompanied by a terrible hail storm^ 
and in the same night the tips of the lances of the 
jifth legion seemed on Jire : the passage being ex- 
tremely interesting, as at once confirmatory of our 
position that the hail storm is an electric phenomcr 
non and of the efficcLcy of the paragreles as to their 
receipt of the electricity of the cloud, (and parar 
greles, it will be admitted, are more elevated than 
were the spears of the fifth legion of Csesar^s army) 
we record it — " Per id tempus fer^ Caesar ezercitui 
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res accidit incredibilis audita, nempe vigUiarum 
signo confecto, circiter vigilia secunda noctis nimbus 
cum saxea grandine subito est cohors ingens ; eadem 
nocte legicmis quints? cacumina sua sponte arserunt.^* 
In the Abbe Bertliolon''s work on the electricity 
o£ meteors,-|* we find the. following very curious 
and interesting practical phenomenon : it appears 
that there has been firom time immemorial on one 
of the bastions of the Castle of Duino, situated 
in the Frioul, on the Adriatic Sea, an iron pike 
attached vertically to the wall during summer; 
when the weather inclines to be stormy, the soldier 
that mounts guard examines the iron of this pike 
in presenting to it the iron>shod summit of a hal- 
berd, which remains there for the express purpose ; 
when he perceives that the near approach of the 
halberd causes the iron of the pike to sparkle much, 
or that there is on its summit a spark of fire, he 
sounds a bell near the spot, to give warning to 
those that are working in the fields, or the fisherr 
men on the sea, that they are threatened with a 
storm, and on this warning all return home. This 
most singular custom, it appears, has been the 
practice of centuries^ and how very easy would 
it be for us to establish such a faithful test of the 
approaching storm, where it might be especially 
beneficial, and save many lives, as for instance, 

* Cesaris Com. de Bello Afric, Cap. VI. 
f A Lyon, 1787* 2 tomes* 
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dn the nearest coast to any fishing ground, such 
9S^ the Isle of Man, Highlands of Scotland, &c. ? 

We would now earnestly recommend the 
g:eneral adoption of paragreles in Great Britain ; 
oxie has been abready reared on my suggestion, 
aad its phenomena^ singular and interiesting. 
Withering and blighting blasts, and the torrents 
of rain that fall so partially in Spring and Aututnn, 
and oftentimes with such ^^ fell swoop ;^ all these, 
aiid other meteorological phenomena, may be mo- 
dified by conducting rods in the form of pari^eles^ 
and ihe result be of incalculable benefit. What- 
ever changes the electric character and state of the 
atmosphere, the grand depositories of the storm 
cloud, and all its icy and tempestuous contents, 
must necessarily operate in the amelioration and 
modification of climate ; and paragreles, judiciously 
distributed, may be expected to do all this and 
tnuch. more than imagination can conceive, or the 
mind^s eye circumscribe. Typhus fever, for instance, 
has its lines of demarcation, and pays its r^ular an*- 
ilual visit ; and bronchocele again is obstinately 
alid permanently attached to particular places : to 
ascertain whethier any, or 'what efl^ct the establish- 
ment of plu-agreles in such lines and localities, 
would produce, might be a question at any rate of 
ourious interest, and we cannot tell & priori what 
might be the results : the phenomena are altogether 
involved in ineoitricabte difficulty, and in our 
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present state of knowledge none can venture an 
opinion, our data being quite insufficient. Com 
fields, farm yards, orchards, and gardens should 
be supplied with paragreles, and particularly gen- 
tlemen^s lawns and parks. Paragreles might be so 
disposed as to be at once ornamental and useful — ^the 
clematis, rosa multiflora, passiflora caerulea ; or the 
hop, scarlet trumpet honeysuckle, &c. might be en- 
twined around them ; they are required where insu- 
lated trees are detached from the general group, such 
being particularly liable to be struck by lightning ; 
but above all, in the case of extensive ranges 
of glass, as conservatories, stoves, greenhouses, 
&c. and we believe that, even in this country, 
the annual destruction of glass by hail-storms, 
may be fairly estimated at many thousands, in- 
dependent of the injury done to the exotics. 
Gunpowder magazines should be sinrounded by 8 
double line of paragreles : all would be safe 
and secure within the circumscription of the charmed 
circle. We know not what effect a circle of paragreles 
would have on the fish-pond ; it has been suggested 
to ns by the Rev. Mr. , a scientific friend, 

that it might prevent its freezing ; this is perhaps, 
however, rather doubtful, since the effect is one 
connected with radiation. 

The hop, on which so much conmiercial specu- 
lation is hazarded, and from which crop so consi- 
derable a revenue accrues in tlie Form of duty, is 

X 
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a most precarious source of emolument to the 
grower, who has many enemies to contend with in 
the insect world, as well as causes that are unsus- 
pected by him : the roots of the plant are subject 
to the depredations of a singular species of moth, 
called the ghost^ {Hepicdus humulif of Fa- 
bricius,) while a small beetle, the HaJtica con- 
cinnay is particularly destructive, early in the 
season, to the tender shoots : but the grand ques- 
tion of the crop hinges on the presence or absence 
of aphidesy termed " the fly :"" which has indeed 
been pronounced ^^ the barometer that indicates 
the rise and fall of the hop grower'^s wealth.*"* The 
presence of the aphis will entirely depend on some 
morbid change, (else we are much deceived in our 
observations,) in the plant itself, and these are 
linked together as cause and effect ; now this mor- 
bid change will be connected with corresponding 
mutations in the atmosphere. Some blight im- 
ported on the wings of the wind, by which the 
ambient air is parched, while a crippled and 
deceased vegetation transpires from its leafage the 
saccharine exudation called ^^ honey dew ;^ and as 
the eagles will collect where the carcase is, so 
aphides congregate where the leaves are imbued 
with this morbid nectar. It is true, various opinions 

* Introduction to Entomology, Lond. 8vo. 4th Ed. 1822, 
Vol. I. page 182. 
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have been entertained on this question, and not a 
few individuals maintain that this honey dew is a 
secretion of the insect : if a distinct electric 
change had not been in these cases the often decided 
precursor of their presence, we might have closed 
with the opinion, but as the fact stands we cannot 
give up convictions founded on the repeated evi- 
dence of our senses. Last summer, in particular, 
we investigated the phenomenon with great car^— 
the weather had been parched and sultry, for some 
weeks previous, and the honey dew prevailed to 
such an extent that the leaves of the currant, 
raspberry, &c. in the gardens, literally distilled 
from their tips a clear limpid honey dew, excret- 
ed from the plant, for the phenomenon was 
observable on those plants that were entirely free 
Jrom aphides, and so copious was it, where these 
insects were found, that had their numbers been cen- 
tuple they could not certainly have been the source 
of supply — the question with me, however, was set 
at rest by applying a lens, having previously washed 
and dried the leaf by a sponge, for in this case the 
immediately excreted globules became apparent. 
Our opinion is at complete antipodes with that of 
Mr. Major,* who has so singularly confounded the 
" honey dew*" with the gumo-resinous excretion 
of the acacia giutinosa, the horse chesnut, and 
the tacamahac tree, (populus bakamifera,) includ- 

* '' Treatise on Insects,*' Lond. 1829, 8vo. p. 17) &c. 
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ing even the family of the cistiy and of course the 
cistus creticus, which affords the well known gum 
resin called ^m labdanum^ being obtained, occa- 
sionally we believe, by combing the beards of the 
^ats that browse on the shrub in the island of 
Candia. 

If it be probable, and we think the inference 
evident, that an altered electric state of the atmos- 
phere precedes the appearance of the "fly"' on the 
hop plant, and that this presence is the signal of 
disease consequent on a previous morbid change, 
there can be little doubt that erect copper wires 
attached here and there to the poles in hop plan- 
tations, thus forming so many paragreles, might pro- 
duce a beneficial effect, and act as a counterforte to 
those electric changes that operate so fatally on the' 
hop bine. Is it not a matter of notoriety to the 
hop farmer, that, by a favourable change in the 
weather, the already threatened crop suddenly 
assumes a livelier and healthier livery, or, to 
use his own expression, " recovers ;'' while the 
aphides, on which aU the blame is laid, with- 
out the lady bird (cochinella) having thinned their 
ranks, as suddenly disappears^ as was their ad- 
vent ; when, to use the grower^s phrase, the hop 
plant was in the first instance " struck^' by them ? — 
the truth is, their nutriment has vanished, and 
their withered and blanched exuviae attest the 
circumstance. « 
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To conclude, — such a formidable cJtevaux de 
Jrize of pointed electric conductors must be a 
far more effective shield of safety for our houses 
and lands than an insulated thunder r6d, (which, 
as generally constructed, is mischievous in an 
eminent degree) besides being much less costly. The 
one in its best estate possesses only a partial agency, 
the other embraces a vast range, and is complete 
and efficient— the latter in its perfect form may 
shield the wing of a building, the former encompasses 
the entire domain of our persons and property, and 
scatters, as it were, the salubrious elements of an 
ameliorated and chastened clime over our vegeta- 
ble tribes, aa well . as our flocks and herds, im- 
parting the softening influence of a better than 
Italian and insular clime, checking by a mighty 
counterforte the abrupt transition of its continual 
vicissitudes, and arresting the inroads of disease. — 
So true is it that Omnipotent Wisdom, who 

'^ MAKETH LIGHTKINGS WITH BAIN,^ hath alsO 

i^ the conducting wire, " prepared a way for 

THE LIGHTNING OF THE THUNDER.'^ 
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